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(57) Abstract 

The present invention, which comprises several aspects, pertains to the 
field of calculation techniques and may be used for the emulation of neural 
networks as well as for the digital processing of signals. The length of the results 
can be modified by programming, thus increasing the yield of the neuroprocessor. 
The neuroprocessor includes six registers, a shift register, an AND element, two 
magazine-type memory units, a switch, a multiplexer, two devices for calculating 
saturation functions, a calculation device as well as an adder for carrying out 
operations on the vectors of data of the programmable length. The vector of the 
input operands of the programmable length can be processed simultaneously, thus 
increasing the yield of the device for calculating saturation functions. This device 
includes circuits for generating and propagating reports, up to two multiplexers 
as well as one EXCLUSIVE OR, EQUIVALENCE, AND-NO and EXCEPT 
element in each position. The functional capacities of the calculation device are 
further enhanced. The calculation device includes the following members: a 
delay element; N/2 EXCEPT logic elements; N/2 decipherers of the multiplier 
positions; an N-position shift register in which each position comprises an 
EXCEPT element, a multiplexer and a trigger, and a multiplication matrix 
which comprises N columns for N/2 cells. Each cell includes two triggers, 
an EXCEPT element, a circuit for generating the position of a partial product, 
a single-position adder and a multiplexer. Two vectors of the input operands 
of the programmable length can be simultaneously added, thus increasing the 
yield of the adder. The adder includes a report generation circuit, up to two 
EXCEPT elements as well as a semi-adder and an EXCLUSIVE OR element in 
each position. 
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(57) Pe$epaT * ' 

Tpynna ii3o6pereHHH othochtch k oojiacrni BbtHiicjiHTe/ibHOH tcxhmkh ti MO*e7 
Dbrrb ncno^b3oeaHa ans 3Myji$imiH HeHpOHHbix cereH 11 uh^poboh o6pa6oTKii curH&fiou 
rioBbimeHiie npon3BoxiHTejibHocTn Henponpoueccopa aocTHraeTca 3a chct ooecneMeHiis 
bo3mo>kmocth nporpaMMHO M3MeHJ?Tb pa3pflHHocni pe3y/ibTaTOB. Henponpoueccop co- 
aepxciiT ujecrb perncrpoB, cnBuroBbul penicTp, 3/ieMeHT H, nBa OJiOKa naM*rm Mara3HHHO- 
ro Tuna, kom m yTaTop, MyjibTiin/ieKCop, usa ycTponcTBa una BbiHiiCneHna (^vhkuhh Hacbi- 
meHHfl. BbiHiicjiirre/ibHoe ycrrpoHCTBO m cyMMaTop una Bbino/iHCHmi onepaunn Han bckto- 
paMii naHHbix nporpaMMMpyeMOH pa3pHHHOCTH. noBbiuiemie npOH3BOxnrrej]bHOCTn vct- 
poHCTBa iuifl BbiHJiCJieHH>i (fiyHKUHM Hacbiuiemia ooecneHHBaercJi 3a cneT bo3mo*choctii 
oziHOBpeMeHHOH oopa6oTKn Beicropa BxoiiHbix onepaaaoB nporpaMMHpyeMofi pa3p«ziHO- 
CTii. JlaHHoe ycrrpoHCTBO coiiep>KMT cxeMbi (j)opM»ipoBaHns u pacnpocTpaHeHHa nepeHocoB. 
a TaioKe no HBa MyjibTHnjieKCOpa m no ohhomv 3JieMeHTy HCKJDOHAIOIHEE HJIM. PAB- 
H03HA l IHOCTb, H-HE h 3ATEPET b Ka^KjaoM pa3pniie. <J>yHKunoHajibHbie bo3mo5khocti» 
BbiMHCJiHTejibHoro ycTpoiiCTBa pacuiHpeHbi. BbiHiicjnrrejibHoe ycTpoficTBO cojiep5KHT 3Jie- 
MeHT 3a.aep?KKM, N/2 /lornnecKHx sjieMeHTOB 3AJTPET, N/2 neujn(J)paTopOB pa3paii0B 
MHOJKHTejiH. N-pa3pajaHbifi caBiiroBbifi perncrrp, Ka>KHbirt paspflja KOTOporo coctoht 113 
3jieMeHTa 3ATTPET. MyjibTHn/ieKcopa 11 Tpiirrepa. 11 MaTpwuy vmhokchh^, coflepjKaiuyvo N 
ctojiouob no N/2 *HeeK, KatKma m KOTOpbix coctoht 113 nsyx TpurrepOB, 3jieMemra 3A- 
<^ ITPET, cxeMbi (JjopMwpoBaHHfl pa3pana HacTHMHoro npOH3BejieHMfl, onHopa3pfl/iHoro cvm- 

MaTOpa h MyjibTHruieKcopa. IloBbiLueHHe npon3BO,mrre.nbHOCTM cyMMaTopa aocTuraeTCH 3a 
cmct bo3mo>khocth cjio^KeHHfi flByx BekTopoB bxoahmx onepaHHOB nporpaMMMpyeMOH 
pa3pflnHOCTn. CyMMaTop coiiepJKHT cxeMy ^opMHpoBaHHjj nepeHocoB, a Taiotce no asa 
3jieMeHTa 3ATIPET h no onHOMy nojiycyMMaTOpy h 3jieMeHTy HCKJDOHAJOIHEE HJTM b 
Ka>KnoM pa3pHiie. 



HCKJDO^HTEJIbHO flJIH UEJIEA HHOOPMAIJHH 



Koflbi, HcnojEwyeMwe juisi o6o3HaneHHH cTpaH-HJieHOB PCT Ha THryjEbHtrx jihctsx oponnop, b kotopbix nyfwm- 
KyiOTCH Me»uiyHapOAHi»ie 33hbkh b cootbbtctbhh c PCT. 
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Hefiponpoueccop, ycrpoficTBO ajisi BbiMHCJieHHfi 4>y hkuhh HacbimeHun, 
Bt>i*incjiHTejii>Hoe ycTpoiicTBO h cyiviiviaTop. 



OEJIACTb TEXHHKH. 

rpynna H3o6peTeHnfi othochtch k o6jiacTM, BbiHHCjiHTejibHofi tcxhhkh h mo>kct 
6biTb Hcnojib30BaHa una SMyjiauHn HefipOHHbix ceTefi m uh^Poboh o6pa6oTKH cwrHajiOB b 
peajibHOM MacuiTa6e BpeMeHH. 

ITPE^imCTByroiipiM yPOBEHL TEXHHKH. 

H3BecTeH Hefiponpoueccop [OcHOBHbie HanpaBJieHH* pa3pa6oTKM annapaTHbix 
cpe^CTB peajin3auMM HefipoceTeBbix aji rop htm o b / HsaHOB KD.n. h xxp. (Te3HCbi aoiaiaflOB 
BTopoii BcepoccHHCKoii KOH(|)epeHunH "HefipOKOMnbKDTepbi h hx npHMeHeHHe", MocKBa, 
14.02.1996) // HeHpoKOMnbHDTep. - 1996. - Jfel,2. - C. 47-49], conep>KamnH perHCTp bxoh- 
hwx jaaHHbix h neTbipe HefipOHHbix y3Jia, Ka^cabifi H3 KOTopbix coctoht H3 caBuroBoro pe- 
racTpa, perHCTpa BecoBbix K03(|)(J)HUHeHTOB, BocbMH yMHo>KHTejieii, cxeMbi MHoroone- 
paHflHoro cjio^ceHH5i w 6jiOKa jxnx BbiHHoneHHfl noporoBofi (J)yHKUMH. 

Taicofi Hefiponpoueccop b kaxcaoM Taicre BbinojiHJieT B3BemeHHoe cyMMwpoBaHHe 

(j)HKCHpOBaHHOrO HHCJia BXOflHblX ^aHHblX RJin (j)WKCHpOBaHHOrO MHCJia HefipOHOB He3aBH- 
CHMO OT peajlbHOrO ^Hana30Ha 3HaHeHHH BXOflHblX flaHHblX h ; MX BeCOBblX K03(J)(})HUHeHT0B. 

IlpH 3tom Ka>*caoe BxonHoe aaHHoe, TaK >Ke KaK h Ka>K,abifi BecoBofi KOStJxfcwuMeHT, npez*- 
CTaBJi^eTCH b BHAe onepaH^a (j)HKCHpOBaHHofi pa3pHAH0CTH, onpeAejifleMofi pa3p5mHOCTbio 
annapaTHbix y3JiOB Hefiponpoueccopa. 

Haw6ojiee 6jih3kmm flBjmerca Hefiponpoueccop [US, -Ne v 5278945, kji. 395/27, 1994], 
coaepacamHH TpM perwcrrpa, MyjibTHnjieKCop, 6jiok naMHTM Mara3HHHoro Twna, onepauw- 
OHHoe ycrrpoficTBO nrix BbiHHCJieHHfl CKaji^pHoro npoH3Be,aeHHH flByx BeKTOpOB AaHHblX 
nporpaMMHpyeMofi pa3paaHOCTH c npH6aBJieHHeM HaKanjiHBaeMoro pe3yjibTaTa h ycTpofi- 

CTBO WW BblHHCJieHHfl HeJIHHeWHOfi 4>yHKUHH. 

Ha Bxo^bi TaKoro Hefiponpoueccopa noaakyrcfl seicropa bxoahwx aaHHbix h Beicro- 
pa hx BecoBbix K03(j)())HUHeHTOB. B Ka>KAOM Taicre Hefiponpoueccop BbinojiH^eT B3BeuieH- 
Hoe cyMMMposaHHe HecKOJibKHx Bxo,aHbix .aaHHbix win aaHoro HefipoHa nyreM BbiHwcjie- 
hh* CKajwpHoro npoH3BefleHH5j Beicropa BXOAHbix aaHHbix Ha Beicrop BecoBbix Kb3(j)(})HUH- 
eHTOB. TIpHHeM Hefiponpoueccop nozmep^cHBaeT o6pa6oTKy BefcropoB, pa3paAHOCTb ot- 

flejlbHblX COCTaBJLHK)lHHX KOTOpblX M05KCT 6bITb npOrpaMMHO Bbl6paHa H3 p^Zia (})HKCHpO- 
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BaHHblX 3HaHeHHM. C yMeHbUieHHeM pa3p5mHOCTH OTfleJlbHblX BXOAHblX JiaHHblX H BeCOBblX 
K03(})4)HUHeHTOB yBeJIHHHBaeTCfl MX KOJIMHeCTBO B Ka>KflOM BCKTOpe H TeM CaMbIM noBbima- 

eTC5i npoHSBO^HTejibHOCTb Hewponpoueccopa. OaHaico, pa3p*AHOCTb nojiynaeMbix pe3yjib- 
TaTOB 4)MKCHpoBaHa m onpeaejiflerc* pa3p*flHOCTbio annapaTHbix y3JiOB Henponpoueccopa. 

5 H3BecTHO uH^poBoe ycTpoHCTBO orpaHHHeHH5i HHCjia no Moayjiio [SU, Jsfe 690477, 

kji. G 06 F 7/38, 1979], coaep>Kamee Tpn perncTpa, cyMMarop, ABa npeo6pa30BaTejia ko- 
aob, flBa 6jiOKa aHajiH3a 3HaKOB, 6jiok KoppeKUHH, flBe rpynnbi sjicmghtob H m rpynny 
3JieMeHTOB HJTH. Tanoe ycTpoHCTBO no3BOJiaeT 3a 2N TaicroB BbiMHCJiHTb ^yHKUHH Hacbi- 
meHH* jxjiH Beicropa m N BXOflHbix onepaHflos. 

10 Han6ojiee 6jih3khm aBjiHerca yerpoHCTBO aji* BbinncjieHH* ^yHKunfi HacbimeHH* 

[US, Jfe 5644519, kji. 364/736.02, 1997], coaepacamee MyjibTHnjieKCop, KOMnapaTop h ABa 
MH^HKaTopa HacbimeHH*. TaKoe yerpoHCTBO no3BOJiaeT 3a N TaKTOB BbinncjiaTb <j>yHKUHH 
HacbiuueHMH zuia Beicropa H3 N BxoxiHbix onepaHziOB. 

H3BecTHO BbiHHCJiHTejibHoe yerpoHCTBO [US, Jte 5278945, kji, 395/27, 1994], co- 

15 aep>KaLuee yMHo*cHTejiH, cyMMaTOpbi, peracTpbi, MyjibTHnjieKCop h 6jiok naM»™ Mara3HH- 
Hord THna. flaHHoe yerpoHCTBO no3BOjmeT 3a oahh Taicr BbinncjiHTb CKanapHoe npoH3Be- 
aeHHe AByx BeicropoB, Ka>KAbiii H3 -KOTopwx -coaepHCHT no M onepaHflOB, h 3a N TaicroB 
BbinojiHHTb yMHO>KeHHe MaTpHUbi, coaep^amefi NxM onepai-moB, Ha Beicrop, coctosiuhh 
H3 M onepaHflOB. 

20 HaH6oiiee 6jih3khm hbjisi&tch BbiHHCJiHTejibHoe yerpoHCTBO [US, JNfe 4825401, kji. 

364/760, 1989], coziep^camee 3N/2 jiorMHecKwx 3jieMeHT0B H, N/2 fleuiH^paTopoB pa3pa- 
AOB MHOMCHTeji5i no anropnTMy EyTa, MaTpnuy yMHO^ceHH5! m N ctoji6uob rio N/2 nneeK, 

Ka>KAa5I H3 KOTOpblX COCTOHT H3 CXeMbI <j)OpMHpOBaHH* pa3pW MaCTHHHOrp ripOHSBe^eHUH 

no ajiropHTMy Byra h oflHopaspwHoro cyMMaTopa, 2N-pa3pH,aHbiH cyMMaTop, N/2 Myjib- 
25 THnjieKcopoB, N/2 aonojiHHTejibHbix cxeM (J)opMHpOBaHH* pa3p*ma nacrHHHoro npoH3Be- 
jXQHim no ajiropHTMy Byra h N/2 jioranecKHX ajieMeHTOB nMnjiHKauHH. flaHHoe ycTpoficT- 
bo no3BOJiaeT 3a oahh Taicr nepeMHO>KHTb flBa N-pa3p*mHbix onepaH^a hjih nepeMHO>KHTb 
noajieMeHTHO Asa Beicropa, Ka;>KflbiH H3 KOTopbix co,aep>KHT no Asa (N/2)-pa3pHAHbix one- 
paHfla. v ! ■:}. 

30 KbBecTHO yerpoHCTBO ajih cjio^ceHHH BeicropoB onepaHflOB ppojpaMMHpyeMOH pa3- 

Phjihocth [US, >T° 5047975, kji. 364/786, ,1991], coAep>Kamee cyMMaTOpbi h jiorHHecKwe 
sjieMeHTbi 3AI1PET. 
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Han6ojiee 6jth3khm aBjiaercfl cyMMaTop [US, Jfe 4675837, kji. 364/788, 1987], co- 
flep>tcainHfi cxeMy (J)opMHpoBaHHH nepeHocoB m b Ka>KAOM cbocm pa3pnAe - no/iycyMMaTop 
h jiorMHCCKHH ajieMeHT HCKJIK)HAKDIIJEE HJJM. flaHHbifi cyMMaTop no3BOJiaeT 3a N 
TaicroB BbinojiHHTb cjio>KeHHe jx&yx seicropoB, coctohiahx H3 N onepaHAOB Ka>KAblfi 
5 PACKPUTHE H30BPETEHRH. 

Hewponpoueccop coAep>KHT nepBbifi, BTopofi, tpcthh, MeTBepTbiw, mm>iH h uiecTofi 
perncrpbi, CABHroBbiM perHCTp, jiorHHecKHH 3jieMeHT H, nepBbii5 m BTopofi 6jiokh naMHTH 
Mara3HHHoro TMna, nepBoe h BTopoe ycrpoHCTBa nnn BbrHnaneHHfl <J)yHKuwM HacbimeHMfl, 
BbiHHCJiHTejibHoe ycTpoficTBo, HMefomee BxoAbi pa3pHA0B Beicropa nepBbix onepaHAOB, 

10 Bxo^bi pa3pH,aoB Beicropa BTOpux onepaHAOB, Bxo^bi pa3paziOB Beicropa TpeTbwx onepaH- 
AOB, Bxoflbi ycTaHOBKM rpaHwu AaHHbix b Beicropax nepBbix onepaHAOB h pe3yjibTaTOB, 
Bxoflbi ycraHOBKH rpaHHu ziaHHbix b Beicropax BTopbix onepaHAOB, BxoAbi ycTaHOBKM rpa- 
hhu aaHHbix b Beicropax TpeTbHx onepaHAOB, nepBbifi w BTopofi bxoaw ynpaBjieHHa 3a- 
rpy3KOH BeKTopoB TpeTbMX onepaHAOB b nepBbiw 6jiok naMHTH, bxoa ynpaBJieHna nepe- 

15 cwjiKOH MaTpHUbi TpeTbHx onepaHAOB H3 nepsoro Sjioica naMjrrw bo BTopofi 6jiok naMflra h 
BbixoAbi pa3p^AOB Beicropa nepBbix h Beicropa BTopbix cjiaraeMbix pe3yjibTaTOB onepauHM 
cjio>K~eHH5i Bemropa nepBbix onepaHAOB c npoH3BeAeHHeM Beicropa BTopbix onepaHAOB Ha 

MaTpHUy TpCTbHX OnepaHAOB, XpaHHmyK)C5J BO BTOpOM 6jlOKe naMHTH, CyMMaTOp, KOMMy- 

TaTop c Tpex HanpaBjreHHH b ABa m MyjibTHnjieiccop, npHneiw nepBbie HH<}>opMauHOHHbie 

r 

20 BxoAbi pa3pHAOB KOMMyraTopa c Tpex HanpaBjieHHH b ABa, HH(J>opMauHOHHbie sxoAbi nep- 
Boro 6jiOKa naMSfTH Mara3HHHoro TMna, nepBoro, BToporo, TpeTbero w neTBepToro perHcrr- 
poB h napajuiejibHbie HH<j>opMauHOHHbie BxoAbi CABHroBoro perwcrrpa nopa3p«AHO o6-be- 

AHHeHbl H nOAKJIIOHeHbl K CO OTB eTCTBy K) LA H M pa3p«AaM nepBOH BXOAHOH UJHHbl Hewpo- 

npoueccopa, ica>KAbiiS pa3paa BTopofi bxoahom uuhhw KOToporo coeAHHeH c BTopbiM hh- 
25 (J)opMauHOHHbiM bxoaom cooTBeTCTByiomero pa3p«Aa KOMMyTaTopa c Tpex HanpaBjieHHH b 
ABa, nepBbifi bmxoa KaxcAoro pa3p*Aa KOToporo coeAHHeH c bxoaom cooTBeTCTByjomero 
pa3pHAa Beicropa bxoahmx onepaHAOB nepsoro ycTpoHCTBa ajih BbiHHCjieHH* (J)yHKUHH Ha- 
cbimeHH^i, ynpaBjuHomnfi bxoa Kaxg^oro pa3p«Aa KOToporo coeAHHeH c BbixoAOM cootbct- 
CTByiomero pa3p*Aa BToporo perwcrrpa, BTopofi BbrxoA Ka>KAOro pa3paua KOMMyraTopa c 
30 Tpex HanpaBjieHHH b ABa coeAHHeH c bxoaom cooTBercTByjomero pa3p*Aa Beicropa bxoa- 
Hbix onepaHAOB BToporo ycrpoHCTBa ixnn BbiMHCJieHH* (J)yHKUHH HacbimeHH*, ynpaBJiaio- 
iahh bxoa KaxcAoro pa3pHAa KOToporo coeAHHeH c BbixoAOM cooTBercTByiomero pa3p«Aa 
Tperbero perHcrpa, buxoa Ka>KAoro pa3pflAa nepBoro perncTpa coeAHHeH c nepBbiM hh- . 
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(J)opMauHOHHbiM bxoaom cooTBercTByioinero paspnua MyjibranjieKcopa, BTopoFi HH^opMa- 
UHOHHbiB bxoa ica^floro paspwa KOToporo coe^HHeH c BbixoAQM cooTBeTCTByiomero pas- 
pjwa Beicropa pesyjibTa-roB nepBoro ycrpoHCTBa m» BbmncjieHH* ^yuKwii HacbimeHws, 
bmxoa Ka>Kxioro paapwa MyjibTHruieiccopa coeflHHeH C bxoaom cooTBeTCTByiomero paspMAa 
Beicropa nepBbix onepaHAOB BbiMMCJiHTejibHoro ycTpoficTBa, bxoa ica>KAoro paspaaa Beicro- 
pa BTopbix onepawoB KOToporo coeAHHeH c bmxoaom cooTBeTCTByiomero pasp^a Beicro- 
pa peayjibTaTOB BToporo ycTpowcTBa aji* BbiHHCJieHna (JjyHKUHH HacbimeHH*, MH^opMaun- 
OHHbie Bbixozibi nepBoro 6jioica naM*™ MaraswHHOro Twna coeflHHeHw c BXoaaMH coot- 
BercTByiomnx pa3p*A0B Beicropa TperrbHx onepaHAOB BbinncjiHTejibHoro ycTpoiiCTBa, bh- 
xoa Ka>Knoro pa3p*wa Beicropa nepBbix cjiaraeMbix pe3yjibTaTOB onepauww cjio>KeHHa BeK- 
Topa nepBbix onepawoB c npoH3Be*eHHeM Beicropa BTopbix onepaHAOB Ha MaTpwuy TpeTb- 
nx onepaHzioB, xpaHamyioca bo btopom 6jioKe naM^TH, KOToporo coeAHHeH c bxoaom co- 
oTBeTCTByiomero pa3pn^a Beicropa nepBbix cjiaraeMbix cyMMaTopa, bxoa Kaxcfloro pa3p*Aa 
Beicropa BTopbix cjiaraeMbix KOToporo coeAHHeH c bmxoaom cooTBeTCTByiomero pa3p*Aa 
15 Beicropa BTopbix cjiaraeMbix pe3yjibTaT0B onepauHH cjio>KeHH* Beicropa nepBbix onepaHAOB 
c npoH3Be.aeHMeM Beicropa BTopbix onepaHAOB Ha MaTpHiiy TpeTbHx onepaHAOB, xpaH*- 
myioca bo btopom 6jioKe naM*™, BbiMMCJiHTejibHoro ycrrpoHCTBa, Ka*cAbiH bxoa ycraHOBKM 
rpaHHu AaHHbix b Beicropax nepBbix onepaHAOB m pe3yjibTaTOB KOToporo coeAHHeH c bm- 
xoaom cooTBe-rcTByioinero pa3pHAa raToro perncTpa h c cooTBercTByioiUHM bxoaom ycra- 
20 hobkh rpaHHu AaHHbix b Beicropax cjiaraeMbix h cyMM cyMMaTopa, bmxoa Ka*Aoro pa3paaa 
Beicropa cyMM KOToporo coeAHHeH c co otb ercrBy k> m h m h h (J) op m au h o h-hb^m bxoaom bto- 
poro 6jioKa naMHTH Mara3HHHoro THna, Ka>KAfeiH HH^opMauMOHHbifi bbixoa KOToporo noA- 
KJiiOHeH k cooTBeTCTByiomeMy pa3p*Ay BbixoAHOH uihhw Henponpoueccopa h coeAHHeH c 
TpeTbHM bxoaom cooTBeTCTByiomero pa3p*Aa KOMMyraxopa c Tpex HanpaBJieHHM b ABa, 
25 bmxoa Ka>KAoro pa3pwa neTBepToro perncrrpa coeAHHeH c HH^opMauMOHHbiM bxoaom co- 
OTBeTCTByioinero pa3pwa rurroro perncTpa h cooTBCTCTByiomHM bxoaom ycraHOBKM rpa- 
HHu aaHHbix b Beicropax TperbHX onepaHAOB BbiMMCJiHTejibHoro ycTponcTBa, KaacAbin bxoa 
ycTaHOBKH rpaHHu AaHHbix b Beicropax BTopbix onepaHAOB KOToporo coeAHHeH c bmxoaom 
cooTBeTCTByiomero pa3pn,aa mecToro perncrrpa, HH(J)opMauHOHHbiH bxoa KaacAoro pa3p*Aa 
30 KOToporo coe^HHeH c bwxoaom cooTBeTCTByiomero pa3p*Aa cabhtoboid perHcrrpa, nocjie- 
AOBaTejibHbie HH^opMauHOHHwe bxoa h bhxoa KOToporo o6BeAHHeHbi h noAKjnoneHbi k 
nepBOMy BxoAy ynpaBJieHna 3arpy3Kofi BeicropOB TperbHX onepaHAOB b nepBbifi 6jiok na- 
mhth BbiMMCJiHTejibHoro ycTpoficTBa h k nepBOMy BXOAy 3JieMeHTa H, BbixoA KOToporo C0- 
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eziHHeH c bxoziom ynpaBJieHM5i htchmcm nepBoro 6jiOKa naMMTH Mara3HHHoro Twna, BTopofi 
bxojx 3JieMeHTa H, bxojx ynpaBjieHna caBwroM caBHroBoro perMCTpa h BTopofi bxor ynpaB- 
jieHH5i 3arpy3KOM BeicropoB TperbHx onepaHflOB b nepBbifi 6jiok naMflTM BbiHHCjiHTejibHoro 
ycTpOHCTBa oSteziMHeHbi m noaKjitoweHbi k cooTBeTCTByio meMy ynpaBjiHiouueMy Bxoay 
Hefiponpoueccopa, bxoa ynpaBJieHH* nepecbijiKOM MaTpnubi TperbHx onepaH^OB M3 nepBO- 
ro 6jiOKa naivwTH bo BTopofi 6jiok naivtHTH BbiHHCjiHTejibHoro ycrpoHCTBa h Bxoflbi ynpaB- 
jieHHi? n^Toro h luecToro perHCTpOB o6i>e/iHHeHbi h noflKJiFoneHbi k cooTBeTCTByiomeMy 
ynpaBJi5iK)meMy Bxojjy Hefiponpoiieccopa, ynpaBjunouiHe Bxoabi ko m MyraTO p a c Tpex Ha- 
npaBJieHHM b ,qBa, MyjibTHmieKCOpa, nepsoro, BTOporo, Tperbero w HeTBep-roro perwcTpOB, 
Bxcxabi ynpaBjieHH^ 3anHCbK) cuBHroBoro peracTpa h nepBoro 6iiOKa naMHTM Mara3HHHoro 
THna h Bxozibi ynpaBjieHH5i HTeHweM h 3anHCbK) BToporo 6jiOKa naMHTH Mara3MHHoro Twna 

HBJ15UOTCH COOTBCTCTByK)LUMMH ynpaBJI«K)UUMMH BXOflaMH HeMpOnpOUeCCOpa, BblXOHbl co- 

ctohhhh nepBoro h BToporo 6jiokob naMHTH Mara3HHHoro Twna ABJiaiOTCfl Bbixo,aaMH co- 
ctohhhji Hefiponpoueccopa. 

B Hefiponpoueccope mo>kct npHMeH5!TbC^ BbiMMCJiHTejibHoe ycTpoficTBO, coaepaca- 
uiee oaBwroBbiM perwcrrp, BbinojiHiiioinHH 3a oj\\m Taicr apH(})MeTHHecKHH cjxbwv Bcex one- 
paHzioB xpaHHinerocfl b hcm N-pa3paAHoro Beicropa Ha J pa3p*moB bjicbo, rjxe J - mhhh- 
MajibHa^i BejiMHHHa, KOTopofi KpaTH bi pa3pH^H0CTH jaaHHbix b BeKTopax BTopwx onepaHAOB 
BbiHHCjiHTejibHoro ycTpoiicTBa, ajieMeHT 3aaep>KKM, nepsbin 6jiok naMHTH, HMefoinwii nopT 
BBozia Mara3MHHoro THna h co,aep>KamHH N/J sneeK xpaHeHHfl N-pa3p*mHbix aaHHbix, 
BTopofi 6jiok naM^TH, coflep^camHH N/J nneeK ajui xpaHeHH* N-pa3p*mHbix ^aHHbix, N/J 
6jiokob yMHO^ceHH^, KaxgibiH H3 KOTopbix yMHO>tcaeT N-pa3paaHbifi Beicrop AaHHbix npo- 
rpaMMHpyeMOH paspaflHOCTH Ha J-pa3paaHbifi MHOMCHTejib, h cxeiwy cjio>KeHH« BeicropoB, 
4)opMHpyiomyK> flsyxpaaHbifi kor cyMMbi N/J+l BeicropoB aaHHbix nporpaMMHpyeMOH pa3- 
Phuhocth, npHHeM Bxoflbi pa3paaoB Beicropa TpeTbHx onepaHAOB BbiHMCJiHTejibHoro ycT- 

pOHCTBa nOAKJIlOHeHbl K HH(J)OpMaUHOHHbIM BXOflaM CflBHrOBOrO perMCTpa, BbIXO£bI KOTO- 

poro coeziHHeHbi c HH(J)opMauHOHHbiMH BxoziaMH nepBoro 6jiOKa naM^TH, Bbixoabi Ka>KflOH 

flHCHKH KOTOpOrO COeflHHeHbl C HH(J)OpMaUHOHHbIMH BXO^aMH COOTBeTCTByK)mefi HHeHKH 

BToporo 6jiOKa naMHTH, BbixoAbi Ka^icaoii hmchkh KOToporo coe^HHeHbi c BXonaMH pa3p«- 
aoB Beicropa MHO>KHMbix cooTBercTByiomero 6jiOKa yMHOKeHHa, Bxo.abi pa3pHAOB mho>km- 
renx KOToporo no^KJiKJHeHbi k Bxo^aM cooTBeTCTByKDuuefi J-pa3pH/XHOH rpynnbi pa3pH,aoB 
BeKropa BTopbix onepaHflOB BbiHHCjiHTejibHoro ycTpoficTBa, Bbixo^bi Ka^Kaoro 6jiOKa yM- 
HO^ceHH^ coe^HHeHbi c BxoaaMH pa3pa,aoB cooTBeTCTByioinero seicropa cjiaraeMbix cxeMbi 
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cjiOKeHH* B6KTOpOB, bxoaw pa3p*A0B (N/J+l)-ro Beicropa cjiaraeMbix KOTOpofi noAKJiJOHe- 
Hbi k BXoaaM pa3pHAOB Beicropa nepBbix onepaHAOB BbiMHCJiHTejibHoro ycrpoHCTBa, BxoAbi 
ycTaHOBKM rpaHHu AaHHbix b Beicropax Tperbwx onepaHAOB KOToporo noAKJuoneHbi k co- 
OTBercTByfomHM BXOAaM ycTaHOBKM rpaHwu AaHHbix b Beicropax onepaHAOB CABHroBoro 

5 perncTpa, bxoa pe^cHMa pa6oTbi KOToporo noAKjnoneH k nepBOMy BXOAy ynpaBJieHH* 3a- 
rpy3Kofi BeicropOB TperbHX onepaHAOB b nepBbifi 6jiok naM5rrn BbiMHCJiHTejibHoro ycrrpoH- 
CTBa, BTOpoR bxoa ynpaBjieHHfl 3arpy3KOH BeicropOB TpeTbwx onepaHAOB b nepBbift 6jiok 
naM5iTH KOToporo noAKjrioHeH k TaKTOBOMy BXOAy cziBwroBoro perncrrpa h Bxcay 3JieMeHTa 
3a^ep^<KM, BbrxoA KOToporo coeAHHeH c bxoaom ynpaBjieHwa 3anHCbK> nepBoro 6iioKa na- 

10 math, bxoa ynpaBjieHH^ 3anHCbio BToporo Gjiona naM^TH noAKmoneH k BXOAy ynpaBJieHH* 
nepecbijiKofi MaTpnubi TpeTbwx onepaHAOB M3 nepBoro 6jiOKa naM*TH bo BTopow 6jiok na- 
mhth b bin h c ji HT6H b h o ro y CTp o m ctb a, Ka^biH bxoa ycTaHOBKM rpaHHu AaHHbix b Beicropax 
BTOpbix onepaHAOB KOToporo noAKjnoneH k BXOAy 3HaKOBon KOppeiajHH cooTBeTCTByiome- 
ro 6jiOKa yMHO^eHM^, BXOAbi ycraHOBKH rpaHHu AaHHbix b Beicropax nepBbix onepaHAOB h 

15 pe3yjibTaTOB BbiMHCJiHTejibHoro ycTpoflcTBa noAKJiioHeHbi k BXOAaM ycraHOBKH rpaHHu 

AaHHblX B BeKTOpaX MHO>KMMbIX M pe3yjlbTaTOB Ka>KAOrO 6iIOKa yMHO>KeHH5I M K BXOAaM 

ycraHOBKH rpaHHu AaHHbix b Beicropax cjiaraeMbix h pe3yjibTaTOB cxeMbi onoaceHHJi Beicro- 
pOB, BbixoAbi pa3pHAOB BeicropOB nepBbix h BTopbix cjiaraeMbix pe3yjibTaTOB kotopoh hb- 

JlfllOTCfl C O OTBeTCTBy K) IH H M H BblXOAaMH BblHHCJIHTeAbHOrO yCTpOMCTBa. 

20 B onHcaHHOM Bbiuue Hefiponpbueccope Ka>KAoe H3 ycrpoHCTB jxnsi BbiHHCjieHwa 

(J)yHKUHH HacbimeHH^i MO^ceT coAep>KaTb perncrp bxoahbix AaHHbix, HH^opMauHOHHbie 
BXOAbi KOToporo 5iBJTHioTCfl BXOAaMH cooTBercTByioiAHx pa3p«AOB Beicropa bxoahmx one- 
paHAOB 3Toro ycTpoficTBa, BbiHHCjiHTeJibHoe ycTponcTBO MO>Ker coAep^caTb peracrp bxoa- 

HblX AaHHblX, HH^OpMaUHOHHbie BXOAbi KOTOpOTO flBJUHOTCH BXOAaMH COOTBeTCTByiOmHX 

25 pa3p*AOB BeicropOB nepBbix h BTOpbix onepaHAOB BbiMHCJiHTejibHoro ycrpowcrBa, cyMMa- 
Top MO^ceT coAep^caTb perHCTp BxoAHbix AaHHbix, HH^opMauwoHHbie BXOAbi KOToporo *b- 
jiaKyrcfl cooTBercTByK)mHMH BXOAaMH cyMMaTopa. 

ycrrpoHCTBO aji* BbiHHCJieHHfl (J)yHKUHH HacbimeHH* coAep>KHT cxeMy pacnpocTpa- 
HeHHM nepeHocoB h cxeMy cJ)opMHpoBaHHa nepeHOCOB, a KaacAbiH H3 N pa3paA0B ycrpoHCT- 

30 Ba coAep^cHT nepBbiw h BTOpofi MyjibTHnjieKCOpbi h jiorHnecKHe 3JieMeHTbi HCKJUO- 
HAIOIHEE HJIH, PABHOSHA^OCTB, H-HE h 3AIIPET, npHMeM BTopwe HH^opMaun- 
OHHbie BXOAbi nepBoro h BToporo MyjibTHnjieKCOpOB w nepBbifi bxoa 3JieMeHTa HCKJDO- 
HAIOmEE HJIH Ka^cAoro pa3p*Aa ycTpoficTBa o6*beAHHeHbi h noAKJiiOHeHbi k BxoAy co- 
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OTBeTCTByiomero pa3paaa Beicropa BxoAHbix onepaHAOB ycTpoficTBa, bmxoa Ka>KAoro pa3- 
paaa Beicropa pe3yjibTaTOB KOToporo noAKjnoneH k BbixoAy nepBoro MyjibTMnjieKCopa co- 
OTBeTCTByiomero pa3paaa ycTpoficTBa, npAMOfi bxoa 3jieMeHTa 3ATEPET w nepBbie BxoAbi 
3JieivieHTOB H-HE m PABH03HAHHOCTL Kaacaoro pa3p^a ycTpOMCTBa o6-beAHHeHbi h 
5 noAKjiJoneHbi k cooTBeTCTByiomeMy ynpaBjiniomeMy Bxoxty ycTpoficTBa, nepBbiti bxoa 3Jie- 
MeHTa HCKJIFOHAIOIItEE HJIH w np»MOH bxoa 3JieMeHTa 3AITPET q-ro pa3p*Aa ycTpow- 
CTBa coe^HHeHbi cooTBeTCTBeHHO c BTOpbiM bxoaom 3Jie\ieHTa HCKJDOHAIOmEE HJIH h 
HHsepcHbiM bxoaom 3JieMeHTa 3AIIPET (q-l)-ro pa3p*Aa ycrrpoHCTBa, nepBbiw HH^opMa- 
UMOHHbiH bxoa BTOporo MyjibTHruieKCopa KOToporo coeAMHeH c bmxoaom nepeHOca b (N- 

10 q+2)-fi pa3p5m cxeMbi pacnpocTpaHeHHH neperiocos (r^e q=2,3 N), bmxoa 3JieMeHTa H- 

HE n-ro pa3paAa ycrrpoHCTBa cocuhhch c bxoaom pacnpocrpaHeHH* nepeHOca nepe3 (N- 
n+l)-M pa3paA cxeMbi <J)opMHpoBaHnn nepeHOCOB, bmxoa nepeHOca b (N-n+2)-w pa3paa ko- 
Topofi coeziHHeH c ynpaBjiajoiuHM bxoaom nepBoro MyjibTMnjieKCopa n-ro pa3paaa ycTpofi- 
CTBa, bmxoa 3JieMeHTa 3AITPET KOToporo coezxHHeH c ynpaBjmiomHM bxoaom BTOporo 

15 MyjibTMnjieKCopa 3Toro >Ke pa3pn^a ycTpoficTBa, bxoaom reHepaunn nepeHOca b (N-n+l)-M 
pa3p*Ae cxeMbi (J)opMHpqBaHHH nepeHOCOB h HHBepCHbiM bxoaom pacnpocrpaHeHHH riepe- 
Hoca nepe3 (N-n+l)-fi pa3p*m cxeMbi pacnpocTpaHeHna nepeHOCOB, bxoa nepeHOca H3 (N- 
n+l)-ro pa3pH.ua KOTOpow coeAHHeH c bmxoaom BToporo MyjibTMnjieKCopa n-ro pa3pHAa 
ycrpoHCTBa (rae n=l 7 2,,..N), bxoam HanajibHbix nepeHOCOB cxeMbi pacnpocrpaHeHH* nepe- 

20 hocob h cxeMbi 4>opMHpoBaHiifl nepeHOCOB, BTOpofi bxojx 3JieMeHTa HCKJHOHAJOIHEE 
HJIH, HHBepCHbifi bxoa 3JieMeHTa 3ATIPET m nepBbifi HH<J)opMauHOHHbifi bxojx BToporo 
MyjibTHnneKcopa N-ro pa3paAa ycTpOMCTBa o6i>eAHHeHbi h noAKjuoneHbi k uiHHe jiornne- 
ckoto HyjiH, a b Ka>KAOM pa3paAe ycTpoficTBa bmxoa BToporo MyjibTMnjieKCopa coeAMHeH c 
BTOpbiM bxoaom 3jieMeHTa PABHOSHA^IHOCTib, bmxoa KOToporo coeAHHeH c nepBbiM 

25 MH(J)opMauHOHHbiM bxoaom nepBoro MyjibTMnjieKCopa, a bmxoa 3jieMeHTa HCKJIK)- 
^AKDIIJEE HJIH cocaHHeH c BTOpbiM bxoaom sjieMeHTa H-HE 3Toro >Ke pa3p*ma ycTpoii- 

CTBa. 

B nacTHbix cjiynanx npMMeHeHHH ycrpoficTBa jxnn BbiHHCJieHH* 4>yHKUHH Hacbime- 
hhh, KorAa npeAi>5iBJiHK)TCH >KecTKwe Tpe6oBaHH^ no MHHHMH3auHH annapaTHbix 3aTpaT, b 
30 cxeMe pacnpocTpaHeHHH nepeHOCOB bmxoa, nepeHOca b q-fi. pa3p*A coeAMHeH c bxoaom ne- 
peHOca M3 (q-l)-ro pa3p#Aa (rjxe q=2,3,...,N), a cxeMa (J)opMHpoBaHi«i nepeHOCOB coAep>KHT 
no N jiorMHecKHx sacmchtob H m HJIH, npMMeM Ka^KAbifi bxoa pacnpocnpaHeHH^ nepeHOca 
nepe3 cooTBeTCTByiomHH pa3pHA cxeMbi 4)opMHpOBaHHfl nepeHOCOB noAKJuoneH k nepBOMy 
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Bxoay cooTBercTByiomero sjieMemra H, BbixoA KOToporo coeflHHeH c nepBbiM bxoaom co- 
OTBeTCTByioiuero 3JieMeHTa HJ1M, BTopofi bxoa h buxoa KOToporo noAKJuoneHbi cootbct- 
CTBeHHO k Bxoay reHepauMM nepeHOca b cooTBercTByiomeM paspjwe cxeMbi $opMnpoBa- 
HHJi nepeHOCOB h BbixoAy nepeHOca b stot *e paspaA cxeMbi ^opMHpoBaHHa nepeiiocofe, 
5 BTopofi bxoa nepBoro 3jie M eHTa H HBjmeTca bxoaom Hana/ibHoro nepeHOca cxeMbi $opMH- 
poBaHHH nepeHOCOB, BTopofi bxoa q-ro sjieMeHTa H coeaHHeH c bmxoaom (q-l)-ro 3JieMeH- 
T aHJIH(rfleq=2,3,...,N). 

BblMHCJlHTejlbHOe yCTpOHCTBO COflep>KHT N/2 AetUH(J)paTOpOB pa3pHAOB MHOKHTejm, 

N/2 jiorHMecKHX sjieMeHTOB 3AIIPET, ajieMewr 3aaep>KKH, N-paspaAHbifi CABHroBbifi pe- 
10 rncTp, KaJKflbifi pa3pHA KOToporo coctoht H3 jioranecKoro sjieMeHTa 3ATIPET, MyjibTHn- 
jieKCopa h Tpwrrepa, h M aTpnuy yMHoaceHH* h 3 N ctoji6 U ob no N/2 aneeK, ica>KAaa H3 ko- 
xopwx coctoht us jiorHnecKoro 3Jie M eHTa 3ATIPET, cxeMbi (fcopMHpoBaHH* paspaAa iac- 
THHHoro npon3BefleHita, oAHopaspHAHoro cyMMaTopa, MyjibTnnjieiccopa, nepBoro h BTopo- 
ro TpHrrepoB, BbinojiHJiiomHX $yHKU.HH aneeK naM*™ cooTBercrBeHHO nepBoro h BToporo 
15 6jiokob naMHTH ycTpoiicTBa, npHHeM bxoa xa>KAoro pa3paAa Bem-opa nepBbix onepaHAOB 
ycrrpoficTBa noAKJironeH k BTopoMy Bxofly OAHopaspaAHoro cyMMaTopa nepBoii hhchkh co- 
OTBeTCTByioinero CTOJi6ua MaTpwuu yMHOJKeHHa, nepBbin bxoa OAHopa3pHAHoro cyMMaTO- 
pa KaacaoH jmeiiKH KOTopoii coeAHHeH c bmxoaom cxeMbi <J)opMHpoBaHH* pa3paaa HacTHM- 
Horo npOH3BefleHHa stoh >ne hhchkh MaTpnuw yMHOJKeHHH, ynpaBJunomne bxoaw MyjibTH- 
20 ruieKCopoB h HHBepcHbie sxoflbi sjieMenroB 3ATIPET >cex HneeK KaacAoro croji6ua koto- 
poR o6i,eflHHeHbi h noAKJuoneHbi k cooTBeTCTByiomeMy Bxony ycraHOBKH rpaHHu aaHHbix 
b Beicropax nepBbix onepaHAOB h pesyjibTaTOB ycrpoHCTBa, KaacAbifi bxoa ycraHOBKH rpa- 
hhu aaHHbix b BeKTopax BTopbix onepaHflOB KOToporo noAKjnoneH k HHBepcHOMy Bxoay 
cooTBercTByiomero sjieMeHTa 3AIIPET, bmxoa KOToporo coeAHHeH c nepBbiM bxoaom co- 
25 oTBeTCTByiomero AeiiiHifcpaTopa paspaaoB m HOJKHTe ji^ , cooTBeTCTByiomHe ynpaBJiawmHe 
Bxoflbi cxe M 4)opMH P OBaHHH paspma nacTHMHoro npoHSBeAeHH* i-x aneeic Bcex ctoji6uob 
MaTpnuw yMHOJKeHHJ! 06-beflHHeHbi h noAKJiioHeHbi k cooTBercTByioinHM BbixoaaM i-ro 
AeiiimfepaTopa paspaAOB MHOKHTejia, BTopofi h TpernH bxoam KOToporo noflioiioHeHbi k 
BXoaaM cooTBercTBeHHO (2i-l)-ro h (2i)-ro paspjiflOB Beicropa BTopbix onepaHAOB ycTpofi- 
30 CTBa (rae i=l ,2, ■ ■ ■ ,N/2), npaMofl bxoa j-ro 3Jie M eHTa 3AITPET coeAMHeH c TperbHM bxoaom 
(j-l)-ro AeuiH(})paTopa paspnAOB MHOHCHrejw (rAe j=2,3,...,N/2), bxoa Ka>KAoro paspjwa 
Beicropa TperbHX onepaHAOB ycrrpoHCTBa noAKJHoneH k BTopoMy HH^opMauHOHHOMy BXOAy 
MyjibTHmieKcopa cooTBercTByromero paspsAa cABHroBoro perHcrpa, nepBbiH HH^opMauH- 
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OHHbifi bxoa KOToporo coeAMHeH c Bbixo/iOM 3jieMeHTa 3ATIPET 3Toro tko pa3paaa cabh- 
roBoro perHCTpa, nepBbifi HHBepcHbifi bxoa KOToporo noAKjnoneH k cooTseTCTByfomeMy 
Bxoay ycTaHOBKM rpaHHu AaHHbix b Beicropax TpeTbHx onepaHAOB ycrpoficTBa, BTOpofi mh- 
BepcHbifi bxoa 3JieMeHTa 3AITPET q-ro pa3p*Aa CABHroBoro perwcTpa coeAHHeH c nepBbiM 
5 HHBepcHbiM bxoaom sjieMeHTa 3ATIPET (q-l)-ro pa3paaa CABHroBoro perncrpa (me 
q=2,3,...,N), npHMoii bxoa 3JieMeHTa 3AIIPET r-ro pa3paaa CABHroBoro perHCTpa coeAH- 
HeH c BbixoAOM Tpnrrepa (r-2)-ro pa3paaa CABHroBoro perHCTpa (rAe r=3,4,...,N), ynpaB- 
junomwe BXOAbi MyjibranjieiccopoB Bcex pa3paaoB CABHroBoro perncrpa o6i>eAHHeHbi h 
no^KJifoneHbi k nepBOMy BxoAy ynpaBJieHH* 3arpy3Kofi BeioropOB TpeTbwx onepai-moB b 

10 nepBbifi 6jiok naMATH ycTpoficTBa, bxoaw CHHxpoHH3auHH TpwrrepoB Bcex pa3p*iAOB cabh- 
roBoro perHCTpa h bxoa 3jieMeHTa 3aAep>KKH o6i>eAHHeHbi m noAKjuoneHbi k BTopoMy bxo- 
Ay ynpaBjieHM« 3arpy3Kofi BeicropoB TpeTbHx onepaHAOB b nepBbifi 6jiok naM^TH yerpoficT- 
Ba, bhxoa MyjibTHnjieKCOpa KaacAoro pa3p*ma CABHroBoro perwcrpa coeAHHeH c HH^opMa- 
UMOHHbiM bxoaom Tpnrrepa 3Toro >Ke pa3paAa CABHroBoro perHCTpa, BbixoA KOToporo co- 

15 eAHHeH c HH<})opMauHOHHbiM bxoaom nepBoro Tpnrrepa nocneAHefi HnewKH cootbctct- 
syiomero CTOJi6ua MaTpnubi yMHO>KeHHfl, BbixoA nepBoro Tpnrrepa j-fi hhqhkh Ka>KAoro 
CTOJiGua MaTpHUbi yMHOKeHna coeAHHeH c HH(J)opMauHOHHbiM bxoaom nepBoro TpHrrepa 
(j-l)-fi aneHKH 3Toro >Ke crro.n6ua MaTpnubi yMHO>KeHHa (rAe j=2,3,..\N/2), BXOAbi CHHxpo- 
HH3auHH nepBbix TpnrrepoB Bcex nneeK MaTpnubi yMHoaceHHa o6i>eAHHeHbi n noAKjuoneHbi 

20 K BblXOAy 3JieMeHTa 3aAep>KKH, BXOAbi CHHXpOHH3aUHH BTOpblX TpHrrepOB BCeX HHeeK MaT- 
pHUbi yMHO>KeHH>i o6i>eAHHeHbi h noAKJiiOHeHbi k BxoAy ynpaBJieHna nepecbijiKofi MaTpnubi 
TperbHx onepaHAOB H3 nepBoro Gjioica naM5rrn bo BTopofi 6jiok naivwTH ycrponcTBa, bto- 
pofi HH^opMauHOHHbiii bxoa cxeMbi 4)opMHpOBaHH^ pa3paAa HaCTHHHOrO np0H3BeAeHH5I i- 
n HMeiiKH q-ro crrojiGua MaTpwubi yMHO>KeHH5i coeAHHeH c bmxoaom 3JieMeHTa 3AITPET i-fi 

25 HHefiKH (q-l)-ro cTOJi6Ua MaTpnubi yMHoaceHH* (rAe i=l,2,...,N/2 h q=2,3 t ...,N), BTOpofi 
bxoa OAHOpa3pHAHoro cyMMaTopa j-H flnenKH KancAoro CTOJi6ua MaTpnubi yMHO^KeHH^i co- 
eAHHeH c BbixoAOM cyMMbi OAHOpa3pHAHoro cyMMaTopa Q-l)-fi hhchkh 3Toro >Ke CTOJi6ua 
MaTpHUbi yMHO>KeHHH (rAe j=2,3,...,N/2), TpeTHH bxoa OAHopa3p^AHoro cyMMaTopa j-fi 
^nefiKH q-ro CTOJi6ua MaTpnubi yMHO>KeHHH coeAHHeH c bwxoaom MyjibTnaneKcopa )-fi 

30 HHefiKH (q-l)-ro crroji6ua MaTpHUbi yMHO>KeHH^i (rAe j=2,3,...,N/2 h q=2,3,...,N), TpeTHH 
bxoa OAHopa3pHAHoro cyMMaTopa j-H mhchkh nepBoro croJiGua MaTpnubi yMHO>KeHH5i co- 
eAHHeH c TpeTbHM BbixoAOM (j-l)-ro AeuiH^paTopa pa3p^AOB MHoacHTeji* (rAe 
j=2,3,..., N/2), BbixoA cyMMbi OAHopa3p«AHoro cyMMaTopa nocAeAHefi hhchkh ica>KAoro 
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CTOJi6ua MaTpwubi yMHOKemui aBJi*eTca BbixoAOM cooTBercTByiomero pa3p«Aa Beicropa 
nepBbix cjiaraeMWX pe3yjibraTOB ycTpoficTBa, BbixoA MyjibTHnjieKCopa noaneAHefi jmefiKH 
(q-l)-ro CTOJi6ua MaTpHUbi yMHO^eHHH aBjiaerca BbixoflOM q-ro pa3pafla Beicropa B-ropbix 

cjiaraeMbrx pesyjibxaroB ycrpoficTBa (rae q=2,3 N), nepBbifi paapaA Beicropa BTopwx 

5 cjiaraeMbix pesyjibTaTOB KOToporo noAKjnoneH k xpeTbeiviy Bbixoay (N/2)-ro AeuiH<J>paTopa 
pasp^flOB MHO>KHTejm, BTopofi HHBepcHbifi h npHMoii Bxoflbi sjieMeHxa 3AITPET nepBoro 
paapaaa h npaMOH bxoa 3Jie M eHTa 3ATDPET BToporo paapjwa cflBHroBoro peracTpa, bto- 
pwe HH4)opMauHOHHbie bxoau cxeM (jDOpMHpOBaHHfl paspjwa nacTHHHoro npoHSBeaeHH* 
Bcex HneeK nepBoro CTOJi6ua M aTpnubi yMHoaceHwa, TperbH bxoah OAHopaapaAHbix cyMMa- 
10 TopoB nepBbix aneeK Bcex ctoji6uob MaTpnubi yMHOMceHHH h npaMoii bxoa nepBoro 3Jie- 
MeHTa 3AEPET o6i>eAHHeHbi h noAKjnoneHbi k uiHHe jiornnecKoro HyjiM, a b k3>kaoh 
anefiKe MaipHUbJ y M HO>KeHna BbixoA nepBoro Tpwrrepa coeAHHeH c MH<j)dpMam<ioHHbiM 
bxoaom BToporo TpHrrepa, bwxoa KOToporo coeAHHeH c np*MbiM bxoaom sjieMem-a 3A- 
riPET h nepBbiM HH(j)opMauHOHHbiM bxoaom cxeMbi (jjopMHpoBaHHH paspjwa nacTHMHoro 
15 npoHSBeaeHHH, TperHH ynpaBJiaioiuHH bxoa KOTopofl coeAHHeH c BTopbiM n H (}>opMauHOH- 
HbiM bxoaom MyjibTHnjieKCopa, nepBbiH HH(J)opMauHOHHWH bxoa KOToporo coeAHHeH c 
bwxoaom nepeHOca oAHopaapjiAHoro cyMMaTopa stoh ace hhchkh MaTpnuw y M HO>KeHHH. 

CyMMaTOp coaepjKHT cxeiuy (JjopMHpOBaHHJi nepeHOCOB, a b KaacflOM ms N cbohx 
paapnaoB - noJiycyMMaxop, jiorMHecKwii 3Jie M eHT HCKJHOHAIOmEE HJIH, nepBbiH h 
20 BTopofi jiorHnecKne sjieMeHTbi 3AI1PET, npHneM bxoa icaacAoro paapaaa Beicropa nepBbix 
cjiaraeMbix cyMMaxopa h bxoa cooTBercTBywmero paapaAa Beicropa BTOpbix cjiaraeMbix 
cyMMaTopa no akjhohch w cooTBeTCTBeHHO k nepBOMy h BTppoMy BxoAaM nojiycyMMaTopa 
cooTBeTCTByromero paspwa cyMMaTopa, HHBepcHbie bxoah nepBoro h BToporo sjieMeHTOB 
3ATDPET Ka>KAoro paspjiAa cyMMaTopa o6*eAHHeHbi h noAKJHoneHbi k cooTBercTByiomeMy 
25 Bxoay ycTaHOBKH rpaHHU AaHHbix b B eicropax cjiaraeMbix h cyMM cyMMaTopa, bmxoa 3Jie- 
MeHTa HCKJUOHAIOinEE HJTH Ka>KAoro pa3p»Aa KOToporo HBjuieTca bwxoaom cootbct- 
CTByiowero paapswa Beicropa cyMM cyMMaTopa, BbixoA nepBoro 3JieMeHTa 3AITPET Ka*AO- 
ro paspjwa cyMMaTopa coeAHHeH c bxoaom pacnpocrpaHeHH* nepeHOca nepes cooTBercr- 
BywmHH paspHA cxeMbi (fcopMHpoBaHH* nepeHOCOB, bxoa reHepaiwn nepeHOca b KaacAOM 
paapHAe KOTopofi coeAHHen c bwxoaom BToporo 3AeMeHra 3AITPET cooTBercTByiomero 
paspwa cyMMaropa, bto P oh bxoa SAeMeHxa HCKJUOHAIOmEE HJTH q-ro pa3 P *Aa cyu- 
Maropa coeAHHeH c bwxoaom nepeHOca b q-fi paspaA cxeMbi (JjopMHpoBaHHJi nepeHOCOB 
(rAe q=2,3,...,N), bxoa HanaJibHoro nepeHOca KOTopofi h Bropofl bxoa sJieMenra HCKJUO- 
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HAIOIIJEE HJIH nepBoro pa3p*ma cyMMaTopa noaicniOHeHbi k uiHHe jioraHecKoro Hyjia, a 
b Ka>fcAOM pa3p*me cyMMaTopa Bbixofl cyMMbi nojiycyMMaTopa coeziHHeH c nepBbiM bxoaom 
ajieMeHTa MCKJUOHAIOTT^RE HJM h npjiMbiM bxoaom nepsoro ajieivieHTa 3AITPET, a 
Bbixoxi nepeHoca nojiycyMMaTopa coe^HHeH c np^MbiM bxoaom BToporo 3JieivieHTa 3A- 
5 EQPET 3Toro >Ke pa3pana cyMMaTopa. 

KPATKOE OFfHCAHHE OHTYP HEPTE3KEH. 
Ha c})Hr. 1 npHBe,aeHa 6jiOK-cxeMa Hefiponpoiieccopa, Ha §wr.2 - o6ihhh bmh cj)yHK- 
umh HacbimeHH*, (J)opMMpyeMbix y cTp o h ctb aM h jinn BbmHCjieHHa (j)yHKUHH HacbimeHHH, Ha 
10 fyurJ - Mojxesih anofl HeSpOHHOH ccth, 3MyjiHpyeMofi HefiponpoueccopoM, Ha (J)nr.4 - 
6noK-cxeMa BbiHHCjiHTenbHoro ycrpoiiCTBa, Ha $nr.5 - cxeMa ycrpowcrBa jxnn b bin n c ji ch hh 
(J)yHKUHM HacbimeHH^i BeKTopoB ^aHHbix nporpaMMHpyeMOH pa3paaHocTH, Ha $nr.6 - cxe- 
Ma 4>OpMHpOBaHH5I nepeHOCOB, KOTOpafl MO^CeT npMMeH^TbCH B y CTp O H CTB e JXJIX BblHHCJie- 

HH5i (J>yHKUHH HacbimeHHfl, Ha (}>Hr.7 - cxeMa BbmncjiHTejibHoro ycTpoficTBa, Ha cJ)ht.8 - 
15 npHMepbi cxeMOTexHHMecKOH peajiH3auMH fleiuH(})paTopa pa3paaos mhokhtcji^ m cxeMbi 
4)opMHpoBaHH^ pa3paaa nacTHHHoro npOH3Be,aeHHfl no ajiropHTMy ByTa, npnMeHaeMbix b 
BbiHHCJiMTejibHOM ycTpoficTBe, Ha (})Hr.9 - cxeMa cyMMaTopa BeicropoB aaHHbix nporpaM- 
MHpyeMOH pa3pHflHOCTH. 

Hefiponpoueccop, 6jiOK-cxeMa KOTOporo npeacTaBJieHa Ha (jinr. 1, coaepacHT nep- 

?0 BblH 1, BTOpOH 2, TpeTHH 3, HeTBepTblH 4, HflTblH 5 H LIieCTOH 6 perHCTpbl, CABHTOBblH pe- 

rHCrp 7, jiorwHecKHH 3jieMeHTH 8, nepBbifi 9 h btopqh 10 6jiokh naMHTH Mara3HHHoro th- 
na, KOMMyraTop c Tpex HanpaBjieHHH b flBa 1 1, MyjibTHoneKcop 12, nepBoe 13 h BTOpoe 14 
ycrrpoHCTBa BbiHHCJieHH^ 4>yHKUHH HacbimeHH*, Ka>icaoe H3 kotopwx HMeer Bxoflbi 
pa3paaoB Beicropa Bxo^Hbix onepaHAOB 15, ynpaBjiaioiuHe Bxoflbi 16 h Bbixozibi pa3p*moB 

25 Beicropa pe3yjibTaTOB 17, BbiMHCjiHTejibHoe ycTpoficTBo 18, HMeiomee Bxoabi pa3paaoB 
Beicropa nepBbrx 19, Beicropa BTopwx 20 h Beicropa TpeTbwx 21 onepaHAOB, BXOflbi ycrra- 
hobkh rpaHHu aaHHbix b Beicropax nepBbix onepaHflOB h pe3yjibTaTOB 22, b Beicropax bto- 
pbix onepaHAOB 23 h Beicropax TperbHX onepaH^OB 24, nepsbifi 25 h BTopoii 26 Bxoabi 
ynpaBjieHHM 3arpy3KOH BeicropoB TpeTbHx onepaHflOB b nepBbiii 6jiok narvuiTH, nxon ynpas- 

30 jieHRH nepecbijiKofi MaTpHUbi TpeTbHx onepaHaos H3 nepBoro 6jiOKa naM^ra bo BTOpofi 
6jiok naMHTH 27 h Bbixoflbi pa3p*moB Beicropa nepBbix 28 h seicropa BTppbix 29 anaraeMbix 
pe3yjibTaTOB onepauHH anoxceHHJi Beicropa nepBbix onepaH^OB c npoH3Be,aeHHeM Beicropa 
BTopbix onepaHXiOB Ha MaTpHuy TperbHX onepaH^OB, xpaH^myiocH bo btopom 6jiOKe naM5i- 
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th, h cyMMaTop 30, HMewmHH Bxoflbi paapHflOB Beicropa nepewx 31 h Beicropa BTopbix 32 
CJiaraeMbix, BXOflbi ycTaHOBKH rpaHHU aaHHbix b Beirropax cjiaraeMbix m cyMM 33 h bmxo- 
flW paapHAOB BeKTopa cyMM 34. Hefiponpoueccop HMeer nepByw 35 h BTopyio 36 BxoaHbie 
uiHHbi h BbixoflHyw uiHHy 37. YnpaBJiaKiiUHe Bxoflbi 38 KOMMyraropa c rpex HanpaBJieHHH 

5 b flBa 1 1, ynpaBJinromHH BXOfl 39 MyjibranjieKcopa 12, ynpaBJiJuouiHH bxoa 40 nepBoro pe- 
rHCxpa 1, ynpaBJiHJomHH bxoa 41 BToporo perncrpa 2, ynpaBjiaioiAHH bxoa 42 Tperbero 
perHCTpa 3, ynpaBJiaiowHH bxoa 43 HerBepxoro perncrpa 4, bxoa ynpaBjieHH* 3 anncbK> 44 
cflBHroBoro perHcrpa 7, bxoa ynpasjieHHH sanncbK) 45 nepBoro 6jioKa naM*™ MaraaHHHO- 
ro Tnna 9, bxoam ynpaBJieHH* sanHCwo 46 h htchhcm 47 BToporo 6jioKa naMHTM MarasHH- 

10 Horo THna 10 h yicaaaHHbie Bbime ynpaBJiaiouiHe Bxoflbi 26 h 27 BbiHHCJiHTejibHOro ycr- 
poHCTBa 18 hbjihk>tc* cooTBeTCTByioiUHMM ynpaBJi*ioiHHMH bxojwmh Hefiponpoueccopa. 
- BbixoAbi coctohhhh 48 nepBoro 6jioica naM*TH MarasHHHoro THna 9 h BbixoAbi coctohhh* 
49 BToporo 6;ioKa naivmTH MarasHHHoro THna 10 jibjihk>tch BbixoaaMH cocto*hh* Hefipo- 
npoueccopa. 

15 Ha (})Hr.2 npeacraBjieH o6iuhh bha (pyHKUHH HacbimeHH*, peannsyeMbix Hefiponpo- 

ueccopoM. 

Ha (pHr.3 npeAcraBjieHa MoaeJib cjio» HefipoHHOH cerH, peaJiH3yeMofi npefljiarae- 
mwm HenponpoueccopoM. 

Ha (pwr.4 npHBeaeHa 6jiOK-cxeMa oahoh h3 B03M05khhx peajiH3auHH BbiHHCJiHTejib- 
,20 Horo ycrpoHCTBa 18 nnx BbinoJiHeHHa onepaunH «aA BeicropaMH aaHHbix nporpaMMHpye- 
moh paspHUHOCTH, coAepacawero cABHroBbifi perncTp 50, BbinojiHaiowHH sa oahh Taior 
apH(J)MerHHCCKHH WBHr Bcex onepaHAOB xpaHaiueroc* b hcm N-paspaAHoro Beicropa Ha.J 
paspaaoB BJieBO, me J - MHHHMajibHaa B&nHHHHa, kotopoh KpaTHbi paspjuwoc™ AaHHbix b 
Beicropax BTopbix onepaHflOB BbiHHCJiHTejibHOro ycrpoHCTBa 18, ajieMemr aaaepacKH 51, 
25 nepBbifi 6jiok naMffTH 52, HMeiomnfi nopT bboah MarasHHHoro THna h coAepacawHH N/J 
aneeK aji* xpaHeHH* N-paspaAHbix AaHHbix, bto P oh 6jiok naM*™ 53, coAepacaiAHH N/J 
HMeeK fljm xpaHeHH* N-paspwHbix AaHHbix, N/J 6jiokob yMHoaceHH* 54, Ka>KAbiH hs koto- 
pbix yMHOJKaeT N-paspaflHbin Beicrop AaHHbix nporpaMMHpyeMon paspaAHOc™ Ha J- 
paspsiflHbiH MHOKHreJib, h cxe M y cjioaceHH* BeicropoB 55, ^opMHpyiomyw flByxp^Hbifi 
30 KOfl cyMMbi N/J+l BeicropoB aaHHMx nporpaMMHpyeMoii paspaAHOcra. 

ycrpoficTBO flJia BbiHHCJieHHa <J)yHKUHii HacwmeHH*, cxeivia KOTOporo npeacraBJie- 
H a Ha $nr.5, HMeer Bxoflbi paapHflOB Beicropa BxoflHbix onepaHflOB 15, ynpaBJiawmHe bxo- 
Abi 16 h Bbixoflb. paspJWOB BeKTopa pesyjibTaroB 17. KaacflbiH hs N paapsaoB 56 aaHHoro 
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ycTpoficTEsa coAep>KHT nepBbifi 57 w BTopofi 58 MyjibTHnjieiccopbi, jiorHHecKMe 3JieMeHTbi 
HCKJllOHAIOIHEE HJIH 59, PABH03HAHHOCTB 60, H-HE 6] h 3AIIPET 62. B co- 
CTaB ycTpowcTBa bxoa*t TaioKe cxeMa pacnpocrpaHeHH* nepeHOcoB 63, HMeiomaa bxoa 
HanajibHoro nepeHOca 64, HHBepcHbie bxoam pacnpocrpaHeHH* nepeHoca nepe3 OTzieJibHbie 
pa3p*Abi 65, Bxoflbi nepeHoca H3 OTAejibHbix pa3p*AOB 66 h Bbixo^bi nepeHoca b oTAejib- 
Hbie pa3paabi 67, h cxeivia (|>opMHpoBaHii5i nepeHOcoB 68, HMeioiuafl bxoa HanajibHoro ne- 
peHoca 69, Bxoflfci pacnpocTpaHeHH^ nepeHoca nepe3 OTjaejibHbie pa3p*Abi 70, BxoAbi reHe- 
pauHH nepeHoca b oxaejibHbix pa3p*Aax 71 h Bbixo^bi nepeHoca b oTAejibHbie pa3p*iAbi 72. 

B KanecTBe cxeM 63 h 68 b ycTpOHCTBe BbiHHCjieHHfl (|>yHKUHH HacbimeHHa mo- 
ryr ncnojib30BaTbca pa3JiHMHbie cxeMbi pacnpocrpaHeHHH h ^opMHpoBaHH* nepeHOcoB, 
npHMeHfleMbie b napajuiejibHbix cyMMa-ropax. 

B npocTewuueM BapHaHTe cxeMbi pacnpocrpaHeHHH nepeHocos 63 bmxoa nepeHoca 
b q-w pa3p*n 67 coeAHHneTC* c bxoaom nepeHoca H3 (q-l)-ro pa3paAa 66 (rae q=2,3,. ..,N). 

Ha (J)Hr.6 npHBe^eHa npocTeHiuan cxeMa 4)opMHpoBaHH* nepeHOcoB, coAep>Kamaa 
no N jiorwHecKHX sjieMeHTOB H 73 h HJIH 74. Ka>KAbiM bxoa pacnpocrpaHeHHH nepeHoca 
nepe3 cooTBeTCTByiomHH pa3p*A 70 cxeMbi noAKjnoneH k nepsoMy BxoAy cooTBexcTByio- 
mero 3JieMeHxa H 73, bmxoa KOToporo coeAHHeH c nepBbiM bxoaom cooxBexcrByiomero 
ajieMeHTa HJIH 74, Bxopofi bxojx h BbixoA KOToporo noAKJnoneHbi cooTBeTCTBeHHO k nxony 
reHepauHH nepeHoca b cooxBexcxByioiueM pa3p«Ae 71 h BbixoAy nepeHoca b 3xox >Ke pa3- 
p«A 72 cxeMbi. BTopofi bxoa nepBoro 3JieMeHTa H 73 HBjiaexca bxoaom HanajibHoro nepe- 
Hoca 69 cxeMbi, a Bxopoii bxoa q-ro ajieMeHxa H 73 coeAHHeH c bmxoaom (q-l)-ro 3jieMeH- 

xa HJIH 74 (rAe q=2,3 N). 

BbiHHCJiHTejibHoe ycTpoHCTBO, cxeMa KOToporo npeACTaBJieHa Ha HMeer 
bxoai>i pa3p^AOB Beicropa nepBbix 19, Beicxopa BTopbix 20 h Beicropa TpeTbHx 21 onepaH- 
AOB, BxoAbi ycraHOBKH rpaHHU AaHHbix b Beicropax nepBbix onepaHAOB h pe3yjibTaTOB 22, b 
seicropax BTopbix onepaHAOB 23 h b Beicropax TpeTbHx onepaHAOB 24, nepBbiw 25 h Bxopofi 
26 BxoAbi ynpaBjieHH^ 3arpy3Kofi BeicropoB xperbHx onepaHAOB b nepBbiw 6jiok naMHXH, 
bxoa ynpaBJieHHH nepecbijiKofi Maxpnubi TperbHx onepaHAOB H3 nepsoro 6-riOKa naMHxw bo 
btopoh 6jiok naM^TH 27 h BbixoAw pa3pHAOB BeicropoB nepBbix cjiaraeMbix pe3yjibTaT0B 28 
h BeicropoB BTopbix cjiaraeMbix pe3yjibxaT0B 29. ^aHHoe ycxpoficrBO coAep>KHx cABwroBbiH 
perncxp 50, 3JieMeHT 3aAep>KKH 5.1, N/2 jiorHHecKHX 3jieMeHXOB 3AITPET 75, N/2 Aeiuw^- 
paxopOB pa3pHAOB MHo>KHTeji^ 76, MaTpHuy yMHOKeHHH 77 H3 N ctoji6uob no N/2 nneeK b 
KaxcAOM. Ka^cAMH pa3p*A CABHroBoro perHCTpa 50 coAep>KHx jiorHnecKHH sjieMewx 3A- 



BNSDOCID: <WO 996641 9A1_I_> 



WO 99/66419 " . PCT/RU98/00449 

14 

EDPET 78, NiyjibTHnjieKCOp 79 h TpHrrep 80. Ka>icz*aa aneHKa MaTpnubi yMHO>KCHH5i 77 co 
,aep>KHT nepBbifi 81 h BTOpofi 82 Tpnrrepbi, BbinojiHHiomHe cJ)yHKUHH HneeK naM^TH coot- 
BeTCTBeHHO nepBoro h BToporo Gjiokob naMHTH ycTpofiCTBa, jiorHnecKMH ajieivieHT 3A- 
nPET 83, cxeMy <J)opMHpoBaHH5i pa3p>ma nacTHHHoro npOH3Be,aeHH5i 84, oAHopa3pnziHbiM 
5 cyMMaTOp 85 h MyjibTHoneiccop 86. IlpMMeM Ha tynrJ HyMepauH* ctoji6uob 5meeK MaTpH- 
Ubi yMHo^<eHH5! 77 BbinojiHeHa cnpaBa HajieBo, a HyMepami^i nneeK b CTOJiGuax *HeeK MaT- 
pMUbi yMHO^ceHH5i 77 - CBepxy bhm3. 

Ha 4>Hr.8 npHBe^eHbi npHMepbi cxeMOTexHHHecKOH peajiM3auHM fleiiiHcjipaTopa pa3- 
p>moB MHo>KHxeji5i 76 h cxeMbi ^opMHpoBaHHH pa3p*ma HacTMHHoro npOM3Be,aeHHH 84 b 

10 cooTseTCTBHe c MOflH^MUHpoBaHHbiM ajiropHTMOM ByTa. #eiiiH<})paTOp pa3p5*JlOB MHOKM- 
Tejia 76 co^ep>KHT jiorHnecKHe sjieMeHTbi HCKJBOHAIOIUEE HJIH 87, PABH03HAH- 
HOCTb 88 h HJIH-HE 89. CxeMa cJ)opMHpOBaHH5i pa3p5i.ua nacTHHHoro npoH3Be,aeHHfl 84 
coziep>KHT jiorHnecKMe 3jieMeHTbi H 90 h 91, HJIH 92 h HCKJIK) t L\IOinEE HJIH 93. 

CyMMaTOp, cxeMa KOToporo npeacraBjieHa Ha (})Hr.9, HMeer Bxoabi pa3pHAOB BeK- 

15 Topa nepBbix 31 h Beicropa BTopbix 32 cjiaraeMbix, Bxoflbi y CTaHo b km rpaHnu aaHHbix b 
Beicropax cjiaraeMbix h cyMM 33 h Bbixoabi pa3p*flOB Beicropa cyMM 34. Ka>KflbiH H3 N pa3- 
paaoB 94 cyMMaTopa co,aep>KHT nonycyMMaTop 95, jiorHnecKHH 3JieMeHT HCKJUOMAK)- 
1HEE HJIH 96, nepBbiii 97 h BTopoii 98 jiornnecKHe 3jieMeHTbi 3 AITPET. B cocTaB cyMMa- 
Topa bxoaht TaK^ce cxeMa (J)opMHpoBaHHH nepeHOCOB 99. 

20 BAPHAHTLI OCYIIlpCTBJIEHHH H30EPETEHH#. 

HeSponpoueccop, 6jiOK-cxeMa KOToporo npe^CTaBjieHa Ha $nr. 1, coxiep^KHT nep- 
Bbifi 1, BTOpofi 2, TpeTHH 3, HCTBepTbiiS 4, mrrbifi 5 m iiiecrroH 6 perHCTpbi, caBHroBbifi pe- 
rMCTp 7, jiorHnecKHH ajieMeHT H 8, nepBbifi 9 h BTopofi 10 6jiokh naMHTM Mara3HHHoro th- 
na, KOMMyraTop c Tpex HanpaBJieHHfi b asa 11, MyjibTHnjieiccop 12, nepBoe 13 m BTopoe 14 

25 ycTpoHCTBa jinn BbiHHcneHHfl (J)yHKUHH HacwmeHMH, Kaacaoe H3 , KOTopwx HMeer Bxo^bi 
pa3pnzioB Beicropa BXOflHbix onepaHflOB 15, ynpaBji^ioinne Bxoabi 16 h Bbixoflbi pa3p«AOB 
Beicropa pe3yjibTaTOB 17, BbiHHCJiHTe.nbHoe ycTpoficTBO 18, HMewmee Bxozibi pa3pnflOB 
Beicropa nepBbix 19, seicropa BTopbix 20 h Beicropa TperbHX 21 onepaHflOB, Bxoxibi ycrra- 
hobkm rpaHHu AaHHbix b Beicropax nepBbix onepaHflOB h pe3yjibTaTOB 22, b Beicropax bto- 

30 pbix onepaHAOB 23 h Beicropax; TperbHX onepaH^OB 24, nepBbifi 25 m BTopofi 26 Bxoflbi 
ynpaBjieHH^ 3arpy3Kofi BeicropoB TperbHX onepaHflOB b nepBbifi 6jiok naMara, bxoa ynpaB- 
jieHHH nepecbiJiKOH MaTpHUbi TperbHX onepaHAOB H3 nepBoro 6jioica naM^m bo BTopofi 
6jiok naMHTH 27 h Bbixo^bi pa3pn,aoB Beicropa nepBbix 28 h Beicropa BTopbix 29 anaraeMbix 
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pe3yjibTaTOB onepauHH cno>KeHHa Beicropa nepBbix onepaH^OB c npOH3BezieHHeM Beicropa 
BTopbix onepaHflOB Ha MaTpHuy Tperbnx onepaHAOB, xpaHamyioca bo btopom 6jioice naMfl- 
tm, m cyMMaTop 30, nM6K)mnfi Bxozibi pa3p*moB Beicropa nepBbix 31 h Beicropa BTOpblX 32 
cjiaraeMbix, Bxoabi yeraHOBKH rpaHwu aaHHbix b Beicropax anaraeMbix h cyMM 33 h bmxo- 
5 jibi pa3p5moB Beicropa cyMM 34. Hefiponpoueccop HMeer nepByio 35 m BTopyio 36 BXOflHbie 
uiHHbj m BbixoaHyio iiJMHy 37. ynpaBjmK)iHHe Bxoxjbi 38 KOMMyra-ropa c Tpex HanpaBjieHHH 
b ABa 1 1, ynpasji5iK)inwH bxoa 39 MyjibTHnjieKCopa 12, ynpaBjiHiomwH bxoa 40 nepBoro pe- 
rMCTpa 1, ynpaBjunomHH bxoa 41 BToporo perHcrpa 2, ynpaBjiaiomHH bxoa 42 TpeTbero 
perHcrpa 3, ynpaBjiaiomHH bxoa 43 neTBepTbro peracTpa 4, bxoa ynpaBjieHHM 3anncbK) 44 

10 cziBHroBoro perncTpa 7, sxon ynpaBJieHH* 3anncbK) 45 nepBoro 6jioica naMHTH Mara3HHHo- 
ro Twna 9, Bxoflbi ynpaBJieHH* 3anHCbto 46 h htchmcm 47 BToporo 6/iOKa naMHTH Mara3HH- 
Horo xwna 10 h yKa3aHHbie Bbiiue ynpaBji$nomne Bxoflbi 26 h 27 BbiHHCJiHTejibHoro ycT- 
poHCTBa 18 hbjiaiotch cooTBeTCTByioiUMMH ynpaBji$iiomHMH hxoQ&MM HeHponpoueccopa. 
Bbixoflbi coctohhh^ 48 nepBoro 6iiOKa n a math Mara3HHHoro TMna 9 m Bbixoflbi cocto«hh5j 

15 49 BToporo 6jiOKa naM^TH Mara3MHHoro THna 10 HBJiHKrrcfl Bbixo/jaMH coctohhha Hefipo- 
npoueccopa. 

IlepBbie HH(})opMauHOHHbie bxoaw pa3p*moB KOMMyraTopa c Tpex HanpaBjieHHH b 
ABa 1 1, HH({)opMauHOHHbie BxoAbi nepBoro 6jiOKa n a math Mara3HHHoro Tuna 9, nepBoro 1, 
BToporo 2, TpeTbero 3 h neTBepToro 4 perncrrpoB h napajiJiejibHbie HH(J>opMauHOHHbie bxo- 
20 jihi CABMroBoro peracTpa 7 nopa3p5mHO o6-be,aHHeHbi h noAKjuoneHbi k nepBofi bxoahoh 
ujHHe 35 Hefiponpoueccopa, pa3p*mbi BTOpoR bxoahoh uiHHbi 36 KOToporo coenHHeHbi c 

BTOpblMH HH(J)OpMaUMOHHbIMH BXOflaMH COOTBeTCTByiOlUHX pa3p5I/JOB KOMMyTaTOpa C Tpex 

HanpaBjieHHH b #Ba n. riepBbie Bbixoflbi pa3paaoB KOMMyraTopa c Tpex HanpaBjieHHH b 
j\B2i 1 1 coeAHHeHbi c BxoziaMH cboTBercTByiomHx pa3p*moB Beicropa sxoflHbix onepaH^OB 

25 15 nepBoro ycTpoftcTBa BbmncjieHH* <})yHicuHH HacbimeHH* 13, ynpaBjiaiomHe Bxozibi 
16 pa3pnziOB KOToporo coezjHHeHbi c BbixoaaMH cooTBercTByiomHx pa3p*moB BToporo pe- 
rncrpa 2. BTopwe Bbixoabi pa3pn,aoB KOMMyraTopa c Tpex HanpaBjieHHH b ABa 1 1 coeaHHe- 
Hbi c BxoaaMH cooTBercTByHDLUHX pa3pHAOB Beicropa bxoahhx onepaHflOB 15 BToporo ycT- 
poncTBa zui* BbiHHCjieHH^ (|)yHKUHH HacbimeHH* 14, ynpaBjiflioiUHe Bxoflbi 16 pa3paaoB ko- 

30 Toporo coe^HHeHbi c BbrxoaaMM cooTBeTCTByiomHx pa3pflflOB Tperbero peracTpa 3. Bbixo- 
zw pa3p^AOB nepBoro perwcrrpa 1 coejciHHeHbi c nepBbiMH HH(J)opMauHOHHbiMH Bxo/jaMH 
cooTBeTCTByfomHx pa3p*moB MyjibTHnjieKCopa :12, BTopwe HH^opMauHOHHbie BxoAbi pa3- 
p^AOB KOToporo coeflHHeHbi c Bbixo^aMH cooTBeTCTByiomHx pa3p^,noB Beicropa pesyjibTa- 
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tob 17 nepBoro ycrpoHCTBa nsw BbiHHoneHH* ^hkuhh HacbimeHH* 13. Bwxoflbi paspaaoB 
Myjibranjieiccopa 12 coeflHHeHbi c BXoaaMH cooTBeTCTByiomHx paspaaoB Beicropa nep B wx 
onepaHflOB 19 BbiHHCJiHTejibHoro ycTpoficTBa 18, Bxoflbi paspaflOB Beicropa Bxopwx one- 
paHflOB 20 KOToporo coeaHHeHbi c BbixoaaMH cooTBeTCTByiouiHX paspHflOB Beicropa pe- 
5 syjibTaTOB 17 BToporo ycTpoficTBa asm BbiHHCJieHH* ^hkumh HacwmeHHs 14. HH^opMa- 
UHOHHbie BbixoAbi nepBoro 6;iOKa naM*™ M ara3HHHoro THna 9 coeflHHeHbi c BXoaaMH co- 
OTBercTByK)innx paapaflOB Beicropa TpeTbHX onepaHAOB 21 BbiHHCJiMTejibHoro ycrpoHCTBa 
18, Bbixoflbi paspjiflOB Beicropa nepBbix cjiaraeMbix pesyjibTaTOB 28 Koroporo coeflHHeHW c 
BxoaaMH cooTBeTCTByiomHx paspwoB Beicropa nepBbix cjiaraeMbix 31 cyMMaTopa 30, bxo- 
10 aw paspHAOB Beicropa BTopbrx cjiaraeMbix 32 KOToporo coeflMHeHbi c BbrxoflaMH cooTBeT- 
cTByioinnx paapHflOB Beicropa BTopwx cjiaraeMbix peayjibraTOB 29 BbiHHCJiMTejibHoro ycT- 
poflcTBa 18, Bxoflbi ycTaHOBKH rpaHHU aaHHbix b Beicropax nepBbix onepaHflOB m pesyjibTa- 
tob 22 KOToporo coeflHHeHbi c BbixoflaMH cooTBercTByramHX paspwoB n>rroro perncTpa 5 
h cooTBCTCTByiomHMH BxoaaMH ycrraHOBKH rpaHHU flaHHbix b Beicropax cjiaraeMbix h cy MM 
15 33 cyMMaropa 30, Bbixoflbi paapaaoB Beicropa cyMM 34 KOToporo coeflHHeHbi c co otb ercr- 
B yiomnMH HH^opMauHOHHbiMH BXOflaMH BToporo 6jiOKa naM*™ MarasMHHoro rana 10, 
HH4)op M auHOHHbie Bbixoflbi KOToporo noflKjuoneHbi k cooTBercTByioinHM paspajiaM bw- 
xoahoh uiHHbi 37 Hefiponpoueccopa h coeflHHeHbi c rperbHMH BXonaMH cooTBeTCTByiowHx 
paapaflOB KOMMyraTopa c rpex HanpaBJieHHH. b flBa 11. Bbixoflbi paspaaoB MerBeproro pe- 
20 rHcrpa 4 coeflHHeHbi c HH^opMauHOHHbiMH BXoaaMH cooTBeTCTByiomHx paspaaoB njrroro 
perHcrpa 5 h cooTBerCTByioiiiHMH BxoaaMH ycraHOBKH rpaHHU aaHHbix b Beicropax TpeTb- 
hx onepanflOB 24 BbiHHCJiMTejibHoro ycrpoHCTBa 18, bxoam ycraHOBKH rpaHHU aaHHbix b 
Beicropax BTopbix onepaHflOB 23 Koroporo coe^HHeHbi c BbixoaaMH cooTBerCTByKmiHx 
paspaflOB iiiecroro perwcrpa 6, HH^opMaunoHHbie bxohu KOToporo coewHeHbi c Bbixoaa- 
25 mh cooTBeTCTByiomHx paspaflOB cflBHroBoro perncrpa 7, noaneAOBaTejibHbie HH^opMauH- 
OHHbie Bxofl h Bbixofl KOToporo o6i>eflHHeHbi h noflKJuoneHbi k nepBOMy Bxoay ynpaBJieHH* 
3arpy3KOH BeicropoB rperbHX onepaimoB b nepBbiH 6jiok naMirra 25 BbiHHCJiHTejibHoro 
ycrpoHCTBa 18 h nepsoMy Bxoay 3JieMeHra H 8, Bbixoa Koroporo coeflHHeH c bxoaom 
ynpaBJieHHJi HTeHHeM nepBoro 6iiOKa naMsrrH MaraaHHHoro -rana 9. Bxon ynpaBJieHHa 
30 CABHroM cflBHroBoro peracTpa 7 coeflHHeH c btopwm bxoaom ajieMeirra H 8 h btopwm 
BXOflOM ynpaBjieHHH sarpysKofi BeicropoB TperbHX onepaHflOB b nepBbiii 6jiok naM*™ 26 
BWHHCjiHTeJibHoro ycrpoHCTBa 18, bxoa ynpaBJieHH^ nepecbiJiKpfi MaTpnubi TperbHX one- 
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paH,aoB H3 nepBoro 6jiOKa naMHTH bo BTopow 6hok naM5rrn 27 KOToporo coe#HHeH c 
ynpaBJiHHDmwMH bxoz^bmh ranroro 5 u uiecToro 6 perHcrrpoB. 

HcnojiHHTejibHbiMH y3JiaMH Hefiponpoueccopa jibjwiotc^ nepsoe 13 h BTOpoe 14 

yCTpOHCTBa JXJUi BblHHCJieHHS 4>yHKUHH HaCblUjeHHfl, BbfHHCJlHTeJlbHOe yCTpOHCTBO 18 H 

cyMMaTop 30. Ka>K^oe H3 3thx ycTpOHCTB BbinojiH^er onepauHH najx BeicropaMH aaHHbix 
nporpaMMHpyeMOH pa3pflflHOCTH, npezicTaBjieHHbix b jxonojiHHTejibHOM KO^e. 

B KaacflOM Taicre pa6oTbi Hefiponpoueccopa BbiMHCJiMTejibHoe ycTpoiiCTBO 18 <})Op- 
MMpyeT ziByxp^Hbifi kojx pe3yjibTaTa onepauHH yMHO>KeHH5? Beirropa 
Y = (Yj Y 2 •■• Y K ), pa3paabi KOToporo nojjaioTCfl Ha Bxo^bi 20 BbiMHCJiMTejibHoro 



10 y crpo h ctb a 18, Ha MarpHLjy Z = 



(7\ Z ... 7 ^ 

^l.l ^ 1.2 / - J \M 
^2.1 ^2,2 *■" ^2.M 



, npeABapwTejibHO 3arpy^ceH- 



HyK) h xpaH^myioca bo BTOpOM 6jiOKe naMHTH BbiHwcuHTejibHoro ycTpoiiCTBa 18, c npH- 
6aBjieHweM k nojiyneHHOMy np6H3BexieHHio Beicropa X = (X, X n ■•• X M ), pa3p*mbi 
KOToporo noflaiOTca Ha bxoaw 19 BbiHHCJiHTejibHoro ycTpoHCTBa 18. Ilpw stom Ha Bbixoaax 
28 h 29 BbiHHCJiHTejibHoro ycrpoHCTBa 1 8 4 )0 P MH Py iOTC51 pa3paabi BeicropoB 
15 A=(A, A 2 ••* A m ).h B = (B, B 2 B M ), cyMMa KOTopbix xBJinercn pe- 

3yjibTaTOM onepauHH X + YxZ. To ecTb cyMMa m-x 3jieMeHTOB BeicropoB A h B onpe- 
nennercx Bbipa^ceHHeM: 

A m +B m = X m +£Y k xZ k . m .2 M). 

k = l 

Beicrop X npeAcraBjmeT co6oh N-pa3paaHoe cjiobo, b kotopom ynaKOBaHO M ziaH- 
20 hwx, npe.acTaBJieHHbix b AonojiHHTejibHOM Kojxe h abjijiioiuhxch 3JieMeHTaMH 3Toro Beicro- 
pa. IlpH stom MJiafluiHe pa3pHabi seicropa X HBjmioTCfl pa3paaaMH nepBoro aaHHoro X lt 
ziajiee cjieflyrcrr pa3p*mbi BToporo aaHHoro X 2 h t.jx. CTapuiHe pa3paflbi Beicropa X mbjihiot- 
ch pa3p*maMH M-ro jjaHHoro X M , TTpn TaKOM ynaKOBKe v-h pa3paa m-ro aaHHoro X,,, aBjia- 



ercfl (v + 2]N^) -m pa3pwoM Beicropa X, rjxe N m -pa3p*mH0crb m-ro aaHHoro X m Beicropa 



25 X, v=l,2,."..,N np m=l,2,...,M. Kojimhcctbo aaHHbix M b Beicrope X h KOJiiWecTBO pa3pa- 
AOB N m b m-M AaHHOM X m 3Toro Beicropa Moryr npuHHiwaTb jno6bie uejiOHHCJieHHbie 3Ha- 
neuHH ot 1 no N, rj\e m=l,2,...,M. EawHCTBeHHoe orpaHMneHwe 3aioiK)HaeTca b tom, hto 
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cyMMapHaa pa3 P *AHOCTb scex aaHHbix, ynaKOBaHHbix b oahom Beicrope X, aojihcm 6brn> 
paBHa ero pa3pHflHOCTH: 

M 

Beicrop Y npeacraBjiaer co6ofi N-pa3 P H A Hoe cjiobo, b koto P om ynaieoBaHO K mn- 
5 Hbix, npeflcraBJieHHbix b AonojiHuxejibHOM korc h MJimomiixc* sjieMeHxaMH sxoro BeKxo- 
pa. <J>opMax BeKxopa Y anajiorHHeH (popwaxy BeKxopa X. OflHaKO aaHHbie seicropbi Moryr 

paSJlHHaTbCH KOJIHHeCTBOM H P a3 P HflHOCTbK) OXflejlbHblX flaHHblX, ynaKOBaHHbix B 3XHX BeK- 

xopax. MuHHMajibHa* paspHAHoexb J Kaamoro aaHHoro, ynaKOBaHHoro b BeKxope Y, onpe- 
aejiaerca cxeMOxexnHHecKofi peajiH3a U Hefi onepauHH yMHOKeHMfl b BbiHHCjiHxeJibHOM ycx- 

10 poficTBe 18. n P H peajtuaauHn anropHTMa nacxHHHbix nponsBeaeHufi J paBHO 1, npw peajiH- 
sauHH M 0fl H(})HUHpoBaHHoro ajiropHTMa Eyxa J paBHO 2, KojiHnecxBO paspaaoB N k b k-M 
fl aHHOM Y k Beicropa Y momcct npHHHMaxb uejioHncjieHHoe sHaHeHne or J jxo N KpaxHbie J, 
rae k=l,2,...,K. KojiHMecTBO naHHbix K b BeKrope Y momcct npHHHMaxb juo6oe uejioHHC- 
jieHHoe SHaneHHe ot 1 ao N/J. OflHaKO, cyMMapnan paspaflHoexb Bcex aaHHbix, ynaKOBaH- 

15 Hbix b oflHOM Beicrope Y, AOJiJKHa 6biTb paBHa ero paspaaHocxH: 

2X=N. - ' 

k=l 

k-a crpoKa MarpHUbi Z npeflcxaejiaex co6oh Beicrop aaHHbix 
Z. =(Z. Z ki Z kM ), rae k=l,2,...,K. npHneM Kaacawfi H3 BeicropoB Z u Z 2 , 

Zk AOJiHceH HMCTb tohho TaKOii ace 4>opMaT, hto h Beicrop X. 
20 Beicropb. A h B, cfcopMHpyeMbie H a Bbixoaax 28 h 29 BbiHHCJiHxejibHoro ycrpoficTBa 

18, HMdOT TOMHO XaKOH 3Ke CpOpMclX, HTO H BeKTOD X. 

HacrrpoHKa annapaxypbi BbiHHCJiHxejibHoro ycxpoficxBa 18 na o6pa6oT K y BeKxopoB 
■ Tpe6yeMbix <po P MaxoB ocymecnuweroi rryxeM sarpysKH N-paspwHoro ynpaBJiinomero 
cjiOBa H b nHTbiit perncnp 5, BbixoAbi Koxopdro nowcjiKweHbi k BxoaaM 22 BbiHHCJiHxejib- 
25 Horo ycrpofiCTBa 18, n (N/J)-pa3p*AHoro ynpaejiaioiuero cjiOBa E b wecxofi perncrp 6, 
BbrxoAbi KOToporo no AKJiKDH eH bi k BXOaaM 23 BbiHHCJiHxejibHoro ycxpoficxBa 18. 

EAHHHHHoe SHanenne n-ro paspaaa h„ cjioea H osHanaer, hto BbiHHCJiHxejibHoe 
ycrpoHCTBO 18 6y fl ex paccMaxpn B axb n-fi paspaa KaacAoro h 3 BeicropoB X, Z u Zj, ... , Zk, 
Kan crrapuiHH (3HaKOBb.fi) paspu cocrreercrByioiuero sjieMenxa fl aHnoro BeKxopa. KojiHie- 
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CTBO ejJHHMHHblX ShTOB B CJIOBe H paBHO KOJIMMeCTBy 3JieMeHTOB B Ka>ICAOM H3 BemropoB X, 

n=) 

EflHHHHHoe 3HaneHHe i-ro pa3p*ma ej cjioBa E 03HanaeT, hto BbiHHCJiHTejibHoe ycr- 
5 poficTBO 18 6yjxtr paccMaTpHBaTb i-*o J-pa3pjmHyK> rpynny pa3p$moB Beicropa Y, Kan rpyn- 
ny MJiaaiuHx pa3pn,aoB cooTBercTByiomero 3JieMeHTa ziaHHoro Beicropa. Kojimhcctbo ejxa- 
HHMHbix 6htob b cuoBe E pasHo KOJiHHecTBy 3jieMeHTOB b Beicrope Y: 

N/J 

2>,=k. 

i = ] 

BbinojiHeHMio BbiHHCJiHTejibHbiM ycTpofjcTBOM 18 onHcaHHOH Bbime onepauHM 

10 aojoKHa npejauuecTBOBaTb npoueaypa 3arpy3KH MaTpwubi Z bo BTopofi 6jiok naMHTH Bbi- 
HMCJiHTenbHoro ycTpoiiCTBa 1 8 h ynpaBjiHKDiUMx cjiob H h E b n^TbiH 5 w luecroM 6 perw- 
crpbi cooTBeTCTBeHHO. flaHHaa npouejjypa BbinojiHaeTC* b HecicojibKO 3TanoB. 

llepBOHaHajTbHO b nepBbiw 6jiok naivwTM Mara3HHHoro THna 9 c nepBOH bxohhoh 
uiHHbi 35 Heiiponpoueccopa nocjieaoBaTejibHO 3anHCbiBaK>TC*i Beicropbi Zj, Z^ ... , Z K . 3a- 

15 rpy3Ka Etceii Matpnubi Z b nepsbifl 6jiok naivwTH. Mara3HHHoro THna 9 BbinojiHaeTca 3a K 
npoueccopHbix TaKTOB, b KaacAOM H3 KOTopwx Ha bxoa 45 Heiiponpoueccopa noxiaeTCfl an- 
THBHbiH cMrHaji ynpaBjieHH* 3anncbK> b nepsbifi 6jiok naM^TM Mara3HHHoro Twna 9. 

3aTeM b nerBepTbiH perHCTp 4 c nepBOii bxoahoh uiMHbi 35 Heiiponpoueccopa 3a- 
rpy>Kaerrc5i ynpaBJiaiomee cjiobo H, nun wero Ha bxoa 43 Heiiponpoueccopa b TeneHMH o#- 

20 Horo TaicTa ridzikeTC5i aKTHBHbrfi CMrHaji, pa3pemaK)mHH 3anHCb b neTBepTbiH perncTp 4. B 
cjieaytomeM Taicre b cjiBwroBbin perwcTp 7 c nepsofi bxoahoh iuhhw 35 Hefiponpoueccopa 
3arpyxcaeTC5i ynpaBjiaiomee cjiobo E, juia nero Ha bxoa 44 Heiiponpoueccopa b TeneHHH 
oziHoro Taicra noaaeTCfl aKTHBHbiH CHrHaji, paspemaiomwH 3anwcb b cflBHroBbiH peracrrp 7. 
B TeneHwe cjieaytomux N/J TaKTOB MaTpi-iua Z nepecbijiaeTca H3 nepBoro 6jiOKa na- 

25 mhth Mara3MHHoro THna 9 b nepsbiii 6jiok naM>n*H BbiMHCJiHTejibHoro ycrpoficTBa 18. B 
KaxcaoM H3 3thx N/J TaKTOB Ha ynpaBJifliomHH bxojx Heiiponpoueccopa, nojucmoHeHHbiH k 
Bxo^y ynpaBjieHH* cflBHroM CflBHroBoro perwcrpa 7, ojaHOMy H3 bxozjob ajieMeHTa H 8 h 
Bxojjy 26 BbiMHCJiHTejibHoro ycrpoHCTBa 18, noflaeTca aKTHBHbifi ynpaBjunoiUHH cwrHaji. B 
KaxcaoM Taicre aaHHbiii CHraaji HHHUHHpyeT cjibht coaep>KHMoro CABHroBoro perwcrpa 7 

30 Ha own pa3p*m BnpaBO h, KaK cjieflCTBwe, Bbiaany Ha ero nocjieziOBaTejibHbiH Bbixca one- 
pe^Horo pa3pn^a ynpaBJiaiomero cjioBa E.* CHrHaji c nocjie,aoBaTejibHoro Bbixo^a cflBHro- 
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Boro peracTpa nocTynaeT Ha ynpaBJiniomHH bxoa 25 BbiMHCJiHTejibHoro ycTpoficTBa 18 h 

Ha OflHH H3 BXOflOB 3JieMeHTa H 8. npH eAHHHMHOM 3HaH6HHM AaHHOTO CHrHaJia Ha Bbixone 

3jieMeHTa H 8 (})opMHpyeTCH aKTHBHbifi cwrHaji, nocTynaJomnH Ha bxojx ynpaBJieHH* htghm- 
eM nepBoro 6iiOKa naM5rrw Mara3HHHoro Twna 9. B pe3yjibTaTe Ha Bxoflbi 21 BbiHHCJiHTejib- 
5 Horo ycTpoficTBa 18 H3 nepBoro 6/iOKa naMsiTH Mara3HHHoro TMna 9 nocTynaer oahh h3 

BCKTOpOB Z u Z 2 , ... , Zk ? KOTOpblH 3anHCbIBaeTC* B nepBblH 6J10K naMHTH BblHHCJIHTeJIbHO- 

ro ycTpOHCTBa 18. Kojihhcctbo TaicroB, Heo6xoflHMbix jxsw 3arpy3KH OAHoro BeKTopa Z*, 
3aBHCHT ot pa3pfl£HOCTH N k onepaHjia Y k , sxcoaiuero b cocrraB Beicropa Y, h paBHO N k /J 
(k=l,2,...,K), B npouecce 3arpy3KH MaTpwubi Z b nepBbifi 6jiok naM*™ BbiMHCJiHTejibHoro 

10 ycTpoficTBa 18 ynpaBjiaiomee cjiobo H, xpaHHuueecn see 3to BpeM* b neTBepTOM perMCTpe 
4, nocTynaeT Ha Bxoflbi 24 BbiMHCJiHTejibHoro ycTpoficTBa 18 c uejiwo HacTpowKH ero an- 
napaTHbix cpejxcTB Ha npneM BeicropoB Z u Z 2 , ... , Zk Tpe6yeMoro (J>opMaTa. TaK kqk cnr- 
Han c nocjieAOBaTejibHoro Bbixozia caBHrosoro peracTpa 7 nocTynaeT h Ha ero nocjieaoBa- 
TejibHbiH HH<J)opMauHOHHbiH Bxofl, a pa3p*mH0CTb cflBnroBoro perwcTpa 7 paBHa N/J, to no 

15 oKOHnaHHH npouecca 3arpy3KH MaTpwubi Z b nepBbifi 6jiok na\tHTH BbiMHCJiHTejibHoro ycr- 
poHCTBa 18 b CABHroBOM perMCTpe 7 6yaer HaxojiHTCfl Ta *ce HH<f)OpMauHfl, hto h ro Hana- 
jia aaHHoro npouecca, to ecTb ynpaBJinioiuee cjiobo E. 

Flocjie 3Toro Ha ynpaBJiHioiuHft bxoa Hefiponpoueccopa, noAKJifoneHHbiH k ynpaB- 
ji*K>meMy sxoay 27 BbiMHCJiHTejibHoro ycTpoficTBa 18 w ynpaBJiaiomHM Bxo^aM n*rroro 5 h 

20 uiecToro 6 perncrpoB, noaaeTca aKTHBHbifi cwrHaji. B pe3yjibTaTe 3Toro 3a oahh Taicr MaT- 
pHua Z nepecbijiaeTca H3 nepBoro 6jiOKa bo btopoh 6jiok naMHTH BbiMHCJiHTejibHoro ycr- 
poHCTBa 18, ynpaBJifliomee cjiobo H nepenncbiBaeTCfl H3 nerBepToro perHCTpa 4 b naTbiH 
perncTp 5, a ynpaBjiaioiuee cjiobo E nepenHCbiBaefca H3 c^BHrosoro perHcrpa 7 b uiecTOH 
perHcrrp 6. 

25 HaHHHaa co cjieayiomero Taicra BbiHHCJiHTejibHoe ycTpoiiCTBO 18 6yaer b Ka^noM 

Taicre BbinojiHHTb onwcaHHyK) Bbiuie onepauHK) 
A+B=X+YxZ 

CyMMaTOp 30 ocymecrojiaeT b KaacflOM Taicre cjioaceHHe BeicropoB A h B, no<rry- 
najomnx Ha ero BXOflbi 31 h 32 c BbixozjOB 28 h 29 BbiMHCJiHTejibHoro y CTp o h ctb a 18. npH 
30 3tom Ha Bbixoaax 34 cyiyiMaTOpa 30 (J)opMHpyeTCfl Beicrop S = (S, S 2 S M ), m-w 

3jieMeHT KOToporo paBeH cyMMe m-x sjicmchtob BeicropoB AhB: 
S m = A m +B m (m=l,2,...,M). 

m m m 
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npHHejvi BeKTop S 6y^eT HMerb TaicoH >Ke <})opMaT, hto h Beicropbi A h B. Hacrpoii- 
Ka annapaTypbi cyMMaTopa 30 Ha o6pa6oTKy BeicropoB Tpe6yeMbix (J)opMaTOB o6ecneHHBa- 
erca nyreivi noaaHH Ha Bxozibi 33 cyMMaTopa 30 ynpaBjiaK>iuero cnoBa H, xpaHHmerocs b 
nirroM peracTpe 5. 

5 TaKHM o6pa30M, noane/iOBaTejibHoe BKjiiOHeHHe b bi h h cji HTe ji b h o ro ycrpoHCTBa 18 

h cyMMaTopa 30 no3BOJiHeT b Ka>K#OM Taicre BbinojiHHTb onepauHK) S = X + YxZ najx 
BeicropaMH ziaHHbix nporpaMMHpyeMow pa3p*mHOCTH. Pe3yjibTaTbi BbinojiHeHH5i aaHHOH 
onepai^HH hzlr pa3JTHHHbiMH Ha6opaMH BeicropoB bxoahmx onepaH^OB 3anHCbiBaKrrcfl bo 
btopoh 6jiok naMHTH Mara3HHHoro rana 10, BbinojiHHiomHH (J>yHKUHM aKKyMyjiflTOpa npo- 

10 Me^cyTOMHbix pe3yjibTaTOB, nnn nero Ha bxoa 46 Hewponpoueccopa noaaercfl cwrHaji pa3- 
peiueHH^ 3anncH bo BTopofi 6jiok naMHTH Mara3HHHoro rana 10. 

BbiHHCjiHTejibHoe ycTpoflcTBO 18 m cyMMaTop 30 Moryr Hcnojib30BaTbca b KanecTBe 
o^HOTaKTHoro KOMMyTaTopa K aaHHbix, ynaKOBaHHbix b oxihom N-pa3p*mHOM Beicrope Y, 
nojxaBaeMOM Ha Bxoabi 20 BbiHHCJiHTejibHoro ycTpoficTBa 18, b M aaHHbix, ynaKOBaHHbix b 

15 oahom N-pa3pwHOM Beicrope c})opMHpyeMOM Ha Bbixoaax 34 cyMMaTopa 30. Taica* 
KOMMyrauH5i ocymecTBjiflercii nyTeM BbinojiHeHH* onepauHH S = X + Y x Z , npH KOTopofi 
Ha Bxoflbi 19 BbiHHCJiHTejibHoro ycTpoHCTBa 18 noaaeTCfl Beicrop X, Bee pa3p*mbi KOToporo 
HMeioT HyjieBbie 3HaMeHH^, a bo BTopoM 6/ioKe naMATM BbiHHCJiHTejibHoro ycrrpoHCTBa 18 
xpaHHTca MarpHua Z, onpeaejiaiomaH npasHjia KOMMyrauHH. IlpH 3tom MaTpHua Z flOJi>KHa 

20 y^OBjierBOpHTb cjieaytomHM Tpe6oBaHHflM: 3jie\ieHT Z k m , HaxoAHmHHCH Ha nepeceneHHH k- 
fi ctpokh h m-ro CTOJi6qa MaTpHUbi Z, AOJi>KeH HMCTb eflHHHMHoe 3HaneHHe (OO . Ol)b, ec- 
jih Tpe6yeTCH, HTo6bi m-fi ajieMemr S m Beicropa S 6biji paBeH k-My 3jieMeHTy Y k Beicropa Y, 
hjim HyjieBoe 3HaneHHe (00,..00)b b npoTHBHOM cjiynae; Beicrop 2^, npeflCTaBjuuoujHH co- 
6oh k-K) CTpOKy ajieivieHTOB MaTpHUbi Z, AOJiMceH HMerb TaKOH Mce (J)OpMa*r, hto m Beicrop S; 

25 a Ka>K^biH cTOJi6eu MaTpHUbi Z £OJi>KeH coaepacaTb He 6ojiee oziHoro 3JieivieHTa, HMeiomero 
e/iHHHHHoe 3HaHeHne (k=l,2,...,K; m=l,2,...,M). BbinojiHeHHK) onepamiH KOMMyrauHH 
AOJDKHa npeziiiiecTBOBaTb onncaHHaa Bbiuie npoucaypa 3arpy3KH ynpaBjiaiomero cjiOBa H, 
onpeaejiHiomero TpeGyeMbifi <f>opMaT Beicropa S, b riHTbifi perHcrp 5, ynpaBJiaiomero cjiOBa 
E, onpeaejunomero Tpe6yeMbiH ^opMaT seicropa Y, b uuecxoH perHcrp 6 h MaTpwubi Z, 

30 onpeflejiaioiueH npaBHjia KOMMyrauHH, bo BTopofi 6^ok naMHTH BbiHHCJiHTejibHoro ycr- 

pOHCTBa 18. 

OnepauHH S = X + YxZ BbinojiH^ercH 3a oahh Taicr, b to Bpeivw KaK npouecc 3a- 
rpy3KH MaTpHUbi Z b nepBbiK 6jiok na\WTM BbiHHCJiHTejibHoro ycrpOHCTBa 18 3aHHMaeT He 
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MeHee N/J TaicroB. IIo3TOMy 3(J)<j)eKTHBHoe HcnoJib30BaHHe BbmwcjiHTejibHbix pecypcoB 
HeHponpoueccopa flocTHraerca rojibKo npn naiceTHOM o6pa6oTKe BeicropoB aaHHbix, jxnn 
nOAAep>KKM KOTOpOH B BblHHCJlHTeJlbHOe ycTpoficTBO 1 8 BBeaeH BTopofi 6jiok naMflTH, a B 
KanecTBe aKKyMyjurropa npoMOKyroHHbix pe3yjibTaTOB 10 Hcnojib3yercfl He perMcrp, a 
AByxnopTOBbiw 6jtok naivLHTH Mara3HHHoro THna. 

ripw naKeTHofi o6pa6oTKe mhokcctbo BeicropoB bxo^hmx onepaHflOB, no,aaBaeMbix 
nocneziOBaTejibHO Ha Ka>KflbiH H3 bxoaob 19 h 20 BbmncjiHTejibHoro ycrrpoHCTBa 18, pa36H- 
BaeTCfl Ha nocjieflOBaTejibHO o6pa6aTbiBaeMbie no^MHo^cecTBa (naiceTbi). CoBOKynHOCTb 
BeicropoB BXojiHbix onepaH^oB, nocjieaoBaTejibHo noaaBaeMbix Ha Ka>icabiH H3 bxozxob 19 h 

20 BblMHCJlHTejlbHOrO yCTpOHCTBa 18 H BXOAHUHHX B T-H naKCT, MO)KHO npe^CTaBHTb B BH^e 

Beicropa BeicropoB naHHbix: 

f ^x.l \ / y -T.1 > 



X x.2 



Y T = 



Y x.2 



me T T - KOJiHMecTBO BeicropoB, bxozwluhx b cocrraB Kaacaoro x-ro naKeTa. IlpHHeM Bee bsk- 
Topbi, BxojiHmHe b cocrraB o/jHoro naKeTa, AOJi^cHbi HMerb oflHHaKOBbifi (J>opMaT, to ecrrb 
co^aep^cHMoe rurroro 5 h mecToro 6 peracTpoB b npouecce o6pa6oTKn oixHoro naKeTa BeK- 

TOpOB He flOJI>KHO H3MeH5ITbC51. 

06pa6oTKa x-x naKeros X T h Y t BbinojiH^eTCH 3a T T TaicroB. IIpw 3tom b t-M Taicre 
BbiHHCjiHTejibHoe ycrpoHCTBO 18 h cyMMaTop 30 BbinojiH5iK)T onepauMK) 

S t.i =X t.i + Y x.t xZ t (1=1,2,. :.;t T );- ■ 

rae Z T - co,aep>KHMoe BTOporo 6jiOKa naM*TH BbiHHCJi HTejibHoro y crp o h ctb a 18, KOTOpoe b 
npouecce o6pa6oTKH x-x naKeTOB X T h Y t aojukho ocraBaTbca Hen3MeHHbiM. Becb npouecc 
o6pa6oTKH x-x naKeTOB X T h Y t mohcho paccMaTpHBaxb KaK npoueaypy yMHOHteHna MaTpw- 
Ubi ^aHHbix Y T Ha MarpHuy flaHHbix Z T c HaKoaneHweM pe3yjibTaTOB. 

OziHOBpeMeHHO c o6pa6oTK0H x-x naKeTOB BeicropoB BbinojiRflercn onHcaHHaa Bbi- 
uie npoue,nypa nocjieaoBafejibHOH 3arpy3KH ynpaBJunomero cnoBa H T+I , onpeaejifliomero 
4)opMaT BeicropoB (x-H)-ro naneTa X T+1 , b HerBepTbifi perHcrrp 4, ynpaBjiaiomero cjiOB'a 
E T+I , onpeaejiHiomero $opMaT BeicropoB (x+l)-ro naneTa Y T+ \ b c^BHroBbiw perMcrp 7 h 
nepecbiJiKH MaTpHUbi Z T+1 H3 nepBoro 6uoKa naMjrrn MarasHHHoro THna 9 b nepBbifi 6jiok 
naMHTH BbiHHCJiHTeiibHoro ycTpOHCTBa 18. IlpHHeM 3arpy3Ka HOBbix 3HaneHHH b nerBep- 
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Tbifi perwcTp 4 Tpe6yeTC5i TOJibKo b tom cjiynae, ecjiH Beicropbi (x+l)-ro naKeTa X T+1 otjih- 
HafOTCH no (j)optaaTy ot BeicropoB x-ro naKeTa X\ a 3arpy3Ka hobwx 3HaHeHHH b CABHro- 
Bbifi perwcTp 7 Tpe6yerc* TOJibKO b tom cjiynae, ecjiH Befcropbi (x+l)-ro naKeTa Y T+I otjih- 
MatoTCH no ^opMaTy ot BeicropoB x-ro naKeTa Y T . JJaHHan npoue^ypa BbinojiHaeTca He 6o- 
5 Jiee neM 3a N/J+2 TaKTOB. 

Flo OKOHHaHHH o6onx yKa3aHHbix npoueccoB Ha ynpaBJifliomHH bxoa 27 Hefiponpo- 
ueccopa noAaercfl aKTHBHbifi cHraaji, HHHmiHpyiomHH OAHOBpeMeHHyio nepecbijiKy cjioBa 
H T+1 H3 neTBepToro perncTpa 4 b nflTbifi perHcrp 5, cjioBa E T+1 M3 CABHroBoro perHCTpa 7 b 
uiecTOM perwcTp 6, m MaTpMUbi Z T+1 H3 nepBoro bo BTopofi 6jiok naMHTH BbiHHCJiMTejibHoro 

10 ycTpoficTBa 18. Bee yKa3aHHbie nepecbijiKH BbinojiHfliOTca 3a oahh Taicr. 

KojiHMecTBO BeicropoB T T b kzdkjxom x-m naKere mo>kct 3aAasaTbCfl nporpaMMHO, ho 
He aoji>kho npeBbiuiaTb BejiHHHHbi T max , KOTopaa paBHa KOJiHHecTBy *neeK bo btopom 6jio- 
Ke naM5rrn Mara3HHHoro THna 10. C Apyrofi CTopoHbi, Heuejiecoo6pa3HO Hcnoiib30BaTb na- 
KeTbi BeicropoB c T T MeHbuiHM, neM N/J+2, TaK KaK npH 3tom 6yayr npocTansaTb BbiHHCJiH- 

15 TejibHbie cpeacTBa Hefiponpoueccopa. 

CaHOBpeMeHHO c nepecbijiKOH MaTpmjbi Z T+1 H3 nepBoro 6jiOKa naMHTH Mara3HH- 
Horo. TMna 9 b nepBbifi 6jiok najvwTH BbiHHCJiMTejibHoro ycrrpoficTBa 18 mo>kct BbinojmtfTb- 
c* nocjiejoEOBaTejibHaH 3arpy3Ka c nepBofi bxoahoh iiiHHbi 35 Hefiponpoueccopa BeicropoB 
TperbMx onepaHAOB, cocTaBJmK>mwx MaTpHUbi Z T+2 , Z T+3 h t.a., b nepBbifi 6jiok naM^TH iwa- 

20 ra3HHHoro THna 9. 

CHHxpoHH3auH5i Bcex OAHOBpeivieHHo npoTeKatomHx npoueccoB pcyinecTBJi^exc^ 
nyreM aHajiH3a cnrHajiOB coctomhhh nepBoro 9 m BToporo 10 6jiokob naM^TH Mara3HHHorp 
THna, BbmaBaeMbrx Ha BbixoAbi 48 h 49 Hefiponpoueccopa, h noAanH ynpaBjunouuHx cwrHa- 
jiob Ha cooTBercTByiomHe BxoAbi Hefiponpoueccopa. 

25 KoMMyTaTop c Tpex HanpaBjieHHM b Asa 1 1 h MyjibTHnjieKcpp 12 o6pa3yK>x CHcreMy 

KOMMyrauHH, GjiaroAapa KOTOpofi, KaK Ha bxoah Beicropa nepBbix onepaHAOB, 19, TaK h Ha 
Bxoflbi Beicropa BTopbix onepaHAOB 20 BbiHHCjiHTejrbHoro ycTpoHCTBa 1 8, Mo^ceT noAa- 
BaTbCM coAep^cHMoe BToporo 6jiOKa naMATH Mara3HHHoro THna 10 hjim HH<J)opMauHfl, np- 
crynaiomaH no oahow H3 BxoAHbix uihh 35 hjih 36 Hefiponpoueccopa. KpoMe Toro, Ha 

30 . sxoAbi 19 BbiHHCJiMTejibHoro ycTpoficTBa 18 mo^kct noAaBaTbc» coAep>KHMoe perHcrrpa 1, 
npeABapHTejibHo 3anncaHHoe b Hero c nepBofi bxoahoh luhhw 35 Hefiponpoueccopa nyTeM 
noAaMH aKTMBHoro cnraajia Ha ynpaBJunomHfi bxoa 40 Hefiponpoueccopa. Bbi6op hqtoh- 
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hhkob MH4)opMauHM, nocTynaiomeH Ha bxoaw 19 h 20 BbiHHCJiHTejibHoro ycTpoficTBa 18, 
ocymecTB/iaeTca noAaneH onpeAejieHHOH KOM6wHauHM CHTHajiOB Ha ynpaBjiaiomHe bxoah 
38 h 39 Hefiponpoueccopa. npHHeM, ecjiH hctohhhkom HH<j)opMauMH aBJiaerca BTopofi 
6jiok naivwTM Mara3HHHoro THna 10, Ha ynpaBjiaiomHii bxoa 47 Heflponpoueccopa Heo6xo- 
5 ammo no^aTb cwrHaji pa3pemeHH* mtghh5I H3 BTOporo 6iiOKa naM*TH Mara3HHHoro Twna 10. 

Beicropbi flaHHbix/noaaBaeMbie Ha uxoflbi 19 h 20 BbiHHCJiHTejibHoro ycTpowcTBa 18 
H3 BToporo 6jiOKa naMHTM Mara3HHHoro Twna 10 hjih c oahoh h3 BXOAHbix uimh 35 hjih 36 
Hefiponpoueccopa, npoxoAHT nepe3 ycTpoficTBa jinx BbiHHCJieHH* dpyHKnun HacbimeHH* 13 

H 14. Ka>KAOe H3 yCTpOHCTB 13 H 14 BblHHCJIMeT 3a OAMH TaKT (})yHKUHK) HacbimeHwa OT Ka- 

10 >KAoro 3JieMeHTa Beicropa D = (D, D 2 D L ), nocrrynaioiuero Ha bxoah 15 AaHHoro 

yCTpOHCTBa. 

Beicrop D npeACTaBJiaeT co6oH N-pa3pHAHoe cjiobo, b kotopom ynaKOBaHO L AaH- 
hwx, npeAeraBJieHHbix b AononHHTCJibHOM KOAe h HBJiJiiomHxca ajiervieHTaMM 3Toro Beicro- 
pa. OopMaT Beicropa D aHajiorHneH $opMaTy onwcaHHoro Bbime Beicropa X. OAHaico, AaH- 
15 Hbie Beicropbi Moryr pa3JiHHaTbca kojimhcctbom h pa3paAHOCTbio oTAejibHbix AaHHbix, yna- 
KOBaHHbix b 3thx Beicropax. MHHHMajibHaa pa3pHAHOCTb AaHHbix, cocTaBJi5iK)inMX Beicrop 
D, paBHa ABy m . Kojihhcctbo AaHHbix L b Beicrope D MO^cer npuHHMaTb jiK)6bie uejioHHc- 
jieHHbie 3HaneHH* ot 1 ao N/2. OAHano, cyMMapHaa pa3pHAHOCTb Bcex AaHHbix, ynaKOBaH- 
Hbix b oahom Beicrope D, AOJi>KHa 6biTb paBHa ero pa3p*AHOCTH: 

20 Zn;=n. - 

Ha BbixoAax 17 ycrrpOHCTBa ajih BbiHHCJieHH* (J)yHKUHH HacbimeHHH 13 hjih 14 
(J>opMHpyeTC5i Beicrop F = (F, F 2 ••; F L ), KOTopbiK HMeer tomho TaKofi ace (fcopiviaT, 
hto h Beicrop D. npwneM X-vi 3JieMeHT F x Beicropa F aBAaerca pesyjibTaTOM BbiMHCjiemia 
4>yHKUHH HacbimeHHa ot X-ro onepaHAa Beicropa D: 
25 F x =T Qi (D x ), - 

rae Q x - napaMCTp (|>yHKUHH HacbimeHHH, BbiHHCJiaeMOH pjisi onepanaa D x (X.=1,2,...,L) 
06iuhh BHfl <})yHKUHH HacwmeHHa, BbiMMCjmeMbix ycTpoficTBaMH 13 h 14, npeflcrraBJieH Ha 
4)wr.2 h onHCbiBaerca cneayiomHMH Bbipa>KeHHHMH: 
^(D) = D, ecjiH -2 Q <D<2 Q -1; 

30 Y Q (D) ! =2 Q -1, ecjiH D>2 Q -1; 
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Y Q (D) = -2 Q , ecjiH D<-2 Q . 

KojiHMecTBO 3HaHamwx 6mt b 3jieivieHTe F x Beicropa F 6e3 yneTa 3HaKOBoro pa3pa,aa paBHO 
3HaneHHK) napaMerpa Q x (k=l,2,. . ,L). Ohcbh^ho, hto 3HaneHHe Q x zioji>kho 6biTb MeHbiue 
pa3pHAHOCTM N x onepaimoB D x m ¥ x . 

HacTpowKa annaparypbi Ka>icaoro H3 ycTpoficrB ajlh BbiHHoneHHH cjjyHKUHH Hacbi- 
meHHH 13 hjih 14 Ha Tpe6yeMbiH (J)opMaT BeicropoB D h F, a Taioice Ha Tpe6yeMbie 3Hane- 
HH5i napaMCTpOB peajiH3yeMbix (fcyHKUHH HacbimeHna, ocyuiecTBjmeTca nyreM noziaHH N- 
pa3p>iAHoro ynpaBJLJUomero cjiOBa U Ha ynpaBJiaiomHe Bxo^bi 16 ziaHHoro yerpoficTBa. 

ripH 3tom pa3p*mbi cjioea U AOJi^cHbi HMCTb aneayioiuHe 3HaneHH5j: pa3p*mbi c nep- 

Boro no (Qi)-h — HyjieBbie, pa3p*mbi c (Q, + l)-ro no (N^-fi - eziHHWHHbie, pa3pHAbi c 
(N',' 4-l)-ro no (>!','+ Q 2 )-h - HyjieBbie, pa3p5mbi c (N',' +Q,+l)-ro no (N'^+N^-h - 

eAHHHMHbie m T.A- B o6meM cjiynae pa3p*mbi cjiOBa Uc(l + ^N M )-ro no ( Q ? i^N^ )- 

X-l X 

fi AOJi5KHbi MMeTb HyjieBbie 3HaneHHH, a pa3paabi c (1 + Q X +^N (i )-ro no (^N^.)-h - 

e/iHHHHHbie 3HaHeHna (^=1,2,...,L). 

Ecjih 3HaneHHe n-ro pa3p*ma cjiOBa U paBHO eaHHHue (u n =l), a 3HaHeHwe (n+l)-ro 
pa3p*aa paBHO Hyjno (u n+1 =0), to ycTpoficTBO zuifl BbiHHCJieHH* (J)yHKUHH HacbimeHH^ 13 
hjih 14 6yjxerr paccMaTpHBaTb n-H pa3p>m Beicropa D, KaK crapiuHH (3HaKOBbin) pa3pHA co- 
OTBeTCTByiomero 3jieMeHTa aaHHoro Beicropa. Kojiuhcctbo HyjieBbix 6htob b cjiose U paB- 
ho cyMMapHOMy HHCJiy 3HanamHx 6ht bo Bcex 3JieMeHTax Beicropa pe3yjibTaTOB F: 

N L 

n=l X=>1 

ECJIH U=(100...0)b, TO HH(})OpMai4Rfl C BXOflOB 15 yCTpOHCTBa JXJlft BblHHCJieHHH 

(})yHKUHH HacbimeHH^i 13 hjih 14 6yfler npoxoflHTb Ha ero Bbixo^bi 17 6e3 H3MeHeHna 
(F=D). 

YnpaBJunomee cjiobo nepBoro ycnrpoHCTBa rjih BbiHwaneHH* 4>yHKUHH HacbimeHHa 
13 3arpyHcaeTC5i c nepBOH bxoahoh uiHHbi 35 Heiiponpoueccopa bo BTopofi perncTp 2, Bbi- 
xoflbi KOToporo coe^HHeHbi c ynpaBJiaiomHMH BxoaaMH 16 ycrpoHCTBa jinx BbiHHCJieHH* 
4>yHKUHH HacbimeHHH 13. flaHHaa 3arpy3Ka BbinojiHaercH 3a oahh Taicr nyreM noaaHH aK- 
THBHoro cnrHajia Ha ynpaBjiaiomHH bxoa 41 BToporo perncrpa 2. 
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ynpaBjunoiuee cjiobo BTOporo ycrpoficTBa ajia BbiHHCJieHw* (J)yHKUHM HacbimeHH* 
14 3arpy^caeTCH c nepBofi bxoahoh iumhw 35 Hefiponpoueccopa b TperaH perwcTp 3, Bbi- 
xoabi KOTOporo coewHeHbi c ynpaBjiaiomHMH BXoaaMH 16 ycTpowcTBa jxnn BbinncjieHH* 
$yHKUHM HacbiiueHH* 14. flaHHaa 3arpy3Ka BbinoJiH*eTca 3a oahh Taicr nyreM noaaHH ax- 
THBHoro CHrHajia Ha ynpaBJiMiomHH bxoa 42 TpeTbero perwcTpa 3. 

y CTp O HCTB a JXRX BblHHCJieHMH $yHKUHH HaCbimeHH* 13 H 14 HBJ15IIOTC* 3<}>c|)eKTHB- 

HbiM cpeziCTBOM aji* npeaoTBpameHH* apw^MeTMHecKHX nepenojiHeHHH npw o6pa6oTKe 
BeKTopoB bxoahmx onepaHAOB. 

Ka^caoe M3 ycTpoficTB ajih BbiHHCJieHHJi (J>yH kuhm HacbimeHH* 13 hjim 14 no3BOJi*eT 
yMeHbuiHTb TOJibKO KOJiMHecTBO 3HaHaumHX pa3p*moB b ajieMeHTax o6pa6aTbiBaeMoro bck- 
Topa aaHHbix. Pa3pH4HOCTb oTAenbHbix 3jieMeHTOB BCKTOpa AaHHbix h ero (})OpMaT OCTaHDT- 
ca 6e3 H3MeHeHHH. BMecTe c TeM, b pwe cjiynaeB uejiecoo6pa3HO BbinojiHHTb BbmwcjieHHe 
4)yHKUHM HacbimeHHH /in* sjicmchtob seicropa aaHHbix c yMeHbiueHweM pa3pHAHocTH Ka>K- 
Aoro ajieMeHTa Beicropa pe3yjibTaTOB nyreM 0T6pacbiBaHH* Bcex ero CTapuiwx pa3p*moB, 
KOTOpbie hbji^k)tch pacuuHpeHMeM 3HaKOBoro pa3p*Aa AaHHoro 3JieMeHTa. Tanoe yiueHb- 
meHHe pasp^HOCTH 3JieMeHTOB Beicropa F = (F, F 2 FJ, c$opMnpoBaHHoro Ha 

Bbixoaax 17 ycTpOMCTBa aji* BbiHHCJieHH* (J>yHKUHH HacbimeHH* 14, h cB*3aHHaa c hum ne- 
peynaKOBKa sjieMeHTOB b Beicrope Moryr 6biTb BbinojiHeHbi 3a oahh Taicr c noMOiubto Bbi- 
HHCJiHTejibHoro ycTpowcTBa 18 h cyMMaTopa 30, pa6oTaiomHX b pe>KHMe KOMMyraTopa 
^aHHbix c 2L HanpaBJieHMH b L+l. B KanecTBe npHMepa HM^ce npHBOAHTca onwcaHne one- 
pauHH npeo6pa30BaHH« Beicropa F b <J)opMHpyeMbiH Ha Bbixoaax 34 cyMMaTopa 30 BeKTop 
S = (S/ '•'*'• S L+1 ) , y KOTOporo X-ii 3JieMeHT S x npeACTaBJiaeT co6oh Q ? +l MjiaA- 

uihx (3HanamHx) pa3p*AOB A.-ro 3JieMeHTa ¥ x Beicropa F (A=1,2,...,L), a (L+1)-m 3JieMeHT 
S L+1 , pacnojio^ceHHbiH b cTapuiHX pa3paaax Beicropa S, paBeH (00...0)b. Beicrop F, fyopMH- 
pyeMbifi Ha Bbixoaax 17 ycnpoHCTBa aji* BbiHHCjieHH* (J)yHKUHH HacwmeHH* 14, momcho 
npeacTaBHTb B BH^e nociynaiomero Ha bxoam 20 BbiHHCJiHTejibHoro yCTpoHCTsa 18 Beicro- 
pa Y = (Y } Y, ••• Y 2L ) , y KOTOporo nepBbifi Y 2 ^\ h BTopofi Y 2X 3jieMeHTbi X-vl napbi 

sjieMeHTOB npeAcrraBJiHiOT co6ofi co otb ercrB e h h o Q> + 1 MjiemuiHx w -Q x -1 cTap- 
iiihx paspHAOB X-ro N x -paspnaHoro sjieMeHTa F x Beicropa F (A=1,2,...,L). B pe^HMe kom- 
MyTauHH aaHHbix Ha bxoaw 19 BbiHHCJiHTejibHoro ycTpowcTBa 18 no^aiOTC^ HyjieBbie 3Ha- 
HeHRH, b pesyjibTate nero Ha Bbixo^ax 34 cyMMaTopa 30 ^opMwpyercH pe3yjibTaT onepauHH 
y MHo>KeH H5i Beicropa Y Ha MaTpHixy Z, xpaH^myiocH bo btopom 6jioKe naM^TH BbiHHCJin- 
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TejibHoro ycTpoficTBa 18. flaHHbifi pe3yjibTaT Gyzier npcacrraBJi^Tb co6oh Beicrop S Tpe6ye- 
moto (j)opMaTa, ecjiH b rorroM perncTpe 5 xpaHHTca ynpaBjiaioinee cjiobo H, onpe^eji^K)- 
mee onHcaHHbiw Bbiuie fyopMar Beicropa S, b uiecTOM perncTpe 6 - ynpaBjiaiomee cjiobo E, 
onpeaejifliomee onHcaHHbiH Bbiuie (|)opMaT Beicropa Y, a bo btopom 6jioice naM*™ BbiMHc- 
5 jiHTejibHoro ycTpoHCTsa 18 - MaTpnua Z, co,aep>KamaH no L+l 3JieivieHTOB b Ka>fcaofi H3 2L 
CTpoK. EIpHHeM MaTpHua Z jxonyKua yaoBjieTBopflTb aneayiomHM Tpe6oBaHH*M: pa3pxn- 
HOCTb Kancnoro 3jieMeHTa X-ro croji6ua MaTpHUbi Z aojDKHa 6biTb paBHa Q^+l; 3JieivieHT 
Z 2 x-],x> HaxoAfliUHHCH Ha nepeceneHHH (2A,-1)-h crrpoKH h X-ro crroji6ua MaTpHUbi Z, roji- 
HceH HMerb e^HHHMHoe 3HaneHHe (00...01)b, a ocrrajibHbie 3.neMeHTbi MaTpwubi Z - HyjieBbie 
10 3HaneHH5i (00...00)b (^=1,2,. . ,L) 

Ecjih npH BbinojiHeHHH onHcaHHofi Bbiuie onepauwM no npeo6pa30BaHMK> Beicropa 
F, <J)opMHpyeMoro Ha Bbixoaax 17 ycTpoHCTBa una BbiHHCJieHH-a cfcyHKUHH HacbiiueHHfll4, 
Ha Bxo^bi 19 BbiMHCJi HTejibHoro ycrrpoiicTBa 18 noaaTb Beicrop 
X = (X, X 2 X M+1 ), nepBbifi 3JieMeHT X x KOToporo paBeH HyjiK) h HMeer pa3pw- 

L 

15 HocTb, paBHyio L + ^Q. X , to Ha Bbixoaax 34 cyMMaTopa 30 6y,aeT c<}>opMHpOBaH Beicrop 

S = (Sj S 2 S L+M ) ? y KOToporo X-u 3JieMeHT S x npeacTaBjmeT co6oh Q^+l MJiaa- 

luhx (3HaMamHx) pa3p»AOB X-ro 3ueMeHTa F x Beicropa F (X=l,2,. . .,L), a (L+m)-H 3JieivieHT 
paseH (m+l)-My sjieMemy Beicropa X (m=l,2,. . .,M). TaKHM o6pa30M, Henponpouec- 
cop no3sojwer 3a oruh Taicr BbinojiHHTb onepauHK) no BbiHHCJieHMio $yHKUHH HacbimeHH* 
20 Hajx 3jieMeHTaMH Beicropa BxoziHbix aaHHbix h ynaKOBaTb nojiyneHHbiH pe3yjibTaT b apyrow 
Beicrop Bxo^Hbix aaHHbix. 

OcHOBHoe Ha3HaneHHe Heflponpoueccopa - sto 3MyjiHUH^ BceB03MO>KHbix HeflpoH- 
Hbix ceren. B o6meM cjiynae oawh cjioh HefipoHHOH cerw coctoht h3 Q. HefipoHOB m HMeeT 

0 HeHpOHHblX BXOflOB. IIpH 3TOM CO-W HefipOH BbinOJIHfleT B3BeiIieHHOe CyMMHpOBaHHe 0 

25 AaHHbix C u C 2 ,..., C 0 , npaaBaeMbix Ha cooTBercTByiomHe HeKpoHHwe Bxoflbi, c yneTOM 

noporoBoro CMemeHHH V^, AaHHoro HeiipoHa: 

e 



rae - BecoBoii Koa^HUHeHT &-ro Bxoaa b co-m HefipoHe (&=1,2,...,0; (0=1,2,...,^). 
3aTeM co-h HeHpoH BbiHHCJifler 4>yH K UHK) HacbimeHHH ^Fq^ ot pe3yjibTaTa B3BemeHHoro 
30 cyMMHpoBaHH* G m : 
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06luhh bha 4)yHKUHH HacbimeHHH, peajiH3yeMbix HewponpoueccopoM, npeACTaBJieH Ha 
4>Mr.2. Bee BXOAHbie AaHHbie, BecoBbie Koac^HUHeHTbi, noporoBbie 3HaneHHH w pe3yjibTa- 
Tbi npeAcrraBJiMioTCM b AonojiHHTejibHOM KOAe. 
5 CneuH(|)HKa npeA-naraeMoro Hewponpoueccopa 3 aicn K) m aercn b tom, hto npH ero 

Mcnojib30BaHHH nojib30BaTejib MO*ceT nporpaMMHO 3aAaBaTb cjieAyiomne napaMCTpbi Hefi- 

pOHHOH CCTM! HHCJIO CJIOeB, HHCJIO HeHpOHOB M HefipOHHblX BXOAOB B Ka>KAOM CJlOe, pa3- 
pHAHOCTb AaHHblX Ha Ka>K£OM HGHpOHHOM BXOAe, pa3pHAHOCTb Ka>KAoro BecoBoro K03$- 

<|)HUHeHTa, pa3pHAHOCTb BbixoflHoro 3HaneHH5i Ka>KAoro HefipoHa, napaMCTp (j)yHKUHH Ha- 
lo cbimeHMH ajih Ka^aoro HenpoHa. 

Oahh Hefiponpoueccop no3BOJineT 3MyjinpOBaTb HefipoHHyK) ceTb npaKTHnecKH Her 
orpaHHneHHbix pa3MepoB. 3MyjiHUHH HCHpOHHofi cera ocymecTBJineTCH nocjiofmo 
(nocjieAOBaTenbHO cjioh 3a cjiocm). 

KaMCAbifi cjioh HefipoHHOH ceTH pa36HBae-rca Ha nocjieAOBaTejibHO o6pa6aTbiBae- 
15 Mbie 4)panvieHTbi. £aHHoe pa36neHHe ocyinecTBjineTCH cjieayiomHM o6pa30M. MHO^cecTBO 
HenpoHHbix bxoaob cjioh pa36HBaeTC5i Ha rpynnbi bxoaob Taic, HTo6bi cyMMapHan pa3pnA- 
HOCTb AaHHbix, noAaBaeMbix Ha Bee bxoam Ka^cAOH rpynnbi bxoaob, 6biJia paBHa pa3p*AHO- 
cth Henponpoueccopa N. MHO>KecrrBO HewpoHOB cjioh pa36nBaeTCH Ha rpynnbi HefipoHOB 
TaK, HTo6bi cyMMapHaa pa3pHAHOCTb pe3yjibTaTOB B3BemeHHoro cyMMnpoBaHH* Bcex bxoa- 
20 Hbix AaHHbix aji* Ka>KAOH rpynnbi HefipoHOB 6bijia paBHa pa3pHAHOCTH Heftponpoueccopa 

N. ripM 3TOM BeCb CJIOH HCHpOHHOH CCTH pa36HBaeTCH Ha (|)parMeHTbI AByX THnOB, MMeK)- 

mnx pa3JiHMHoe <})yHKUHOHajibHoe Ha3HaneHHe. Ka^cAbiw <})parMeHT nepBoro rana Bbinoji- 
H«eT B3BemeHHoe cyMMHpoBaHne AaHHbix, KOTopbie noAaiOTCH Ha Bee HefipoHHbie BXOAbi, 
BxoA^mHe b cocraB oahoh rpynnbi bxoaob, ajih Bcex HefipoHOB, bxoahiumx b cocraB oahoh 

25 rpynnbi HefipoHOB. Ka^cAbifi $parMeHT BToporo ™na (|)opMHpyeT BbixoAHbie 3HaneHHH aji* 
Bcex HefipoHOB, bxoahiahx b cocraB oahoh rpynnbi HefipoHOB, njnreM BbiHHCjieHHH (J)yHK- 
uhh HacbimeHHH OT pe3yjibTaTOB B3BeuieHHoro cyMMHpOBaHHH Bcex bxoahwx AaHHbix. 

<E>Hr.3 momcho Hcnojib30BaTb b KanecTBe HjunocrrpauHH onwcaHHoro Bbime npHHUH- 
na pa36HeHH5i cjioh HenpoHHOH cerH Ha <J)parMeHTbi. Ajih 3Toro Heo6xoAHMO npeAcraBHTb, 

30 hto Ka^cAbifl 6jiok, npuBeAeHHbifi Ha 4>nr.3, BbinojiHHCT onepauHH HaA N-pa3pHAHbiMH BeK- 
TopaMw AaHHbix, h TpaicroBaTb npHBeAeHHbie Ha 3tom pncyHice o6o3HaMeHHH cjieAyiomHM 
o6pa3QM: ; 
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C s - Beicrop Bxo,aHbix AaHHbix, noAaBaeMbix Ha rpynny HefipoHHbix bxoaob 

(3=1,2,. _0); 

- Beicrop noporoBbix 3HaneHHH co-h rpynnbi HefipOHOB (co=l,2,...,f2); 

W ft >co - MaTpMua BecoBbix K03c})<|)HUHeHT0B Bxo,aHbix AaHHbrx, noAaBaeMbix Ha &-k> rpynny 
HeiipoHHbix bxoaob, b co-h rpynne HefipOHOB ($= 1 ,2, . . . ,0; co=l,2,...,n); 

- Beicrop pe3yjibTaTOB B3BemeHHoro cyMMHpOBaHHH BxoAHbix .ziaHHbix b co-h rpynne 
HefipOHOB (co=l ,2, . . . 

Roj - Bemrop BbixoziHbix 3HaMeHHH co-h rpynnbi HefipoHOB (co=l,2,. . 

ripn 3tom Ha c})Hr.3 Ka>K^OMy 4>pariyieHTy nepBoro Tnna cooTBeTCTsyeT napa ycrrpoHCTB, 
b bi n o ji hhk) m hx yMHO^ceHwe h ano>KeHHe, a Ka>K,aoMy 4)parivieHTy BToporo rana cootbctct- 

ByeT OflHO yCTpOHCTBO BblHHCJieHHH <J)yHKUHH HaCblLUeHHH. 

Becb npouecc SMyjiauHH cjioh HefipoHHOH ce™ Ha oahom Hefiponpoueccope mo>k- 
ho npezjcTasHTb b BH/xe CI noc;ie,aoBaTejibHO BbinojiHaeMbix npoueayp, Ka>KAa$i H3 KOTOpbix 
ocymecTBn^eT 3Myji*uHK) oahoh rpynnbi HefipOHOB h coctoht H3 0+1 nocjieaoBaTejibHo 
BbinojiH^eMbix MaKpoonepauHH, Ka^aaa H3 KOTopbix 3MyjiHpyeT o^hh <j)parMeHT cjioa Hew- 
poHHofi ccth. npHHSM MaKpoonepauHH ziaHHOH npoue^ypbi ocyii^ecTBJiHeT 3Myji5iuHK) 
4)parMeHTa nepBoro Tuna, BbinoJiH*K>mero B3BeiueHHoe cyMMHpOBaHHe aaHHbix, no^asae- 
Mbix Ha S-jo rpynny HewpoHHbix bxoaob, c HaKonjieHneM pe3yjibTaTa (3=1,2,...,©). Ilo- 
cjie,aHH5i MaKpoonepauHH npoueAypw 3MyjiHpyeT $parMeHT BToporo xnna, BbinojiH^iomHw 
BbiHHCjieHHe 4>yHKuwii HacbimeHH* ot B3BeLueHHOH cyMMbi aaHHbix, noziaBaeMbix Ha Bee 
HefipoHHbie Bxoflbi, jxjw cooTBercTByiomeH rpynnbi HefipOHOB. 

Ka^K^aH MaKpoonepauHH, BbinojiHaeMaa b npouecce 3MyjiauHH cjioa HefipoHHOH ce- 
th, HMeeT noflroTOBHTejibHyio h HcnojiHHTejibHbie (})a3bi. 06pa6oTKa aaHHbix, noaaBaeivibix 
Ha HenpoHHbie Bxoabi, Be^erc* b naKeTHOM pe^KMMe - no T Ha6opoB BxoaHbix aaHHbix b 
Ka^caoM nanere. J 

B TeneHHe noaroxoBHTejibHOH <})a3bi nepBofi MaKpoonepauHH npoueaypbi 3Myjm- 
uhh co-fi rpynnbi HefipOHOB noaneAOBaTejibHO BbinojiHjaioTCfl . cjieayiomHe onepauHM, C 
nepsofi bxoahom niHHbi 35 Henponpoueccopa b nepBbin peracTp 1 3arpy^caeTC5i Beicrop V w . 
C nepBofi bxoahoh uiHHbi 35 Heiiponpoueccopa b neTBepTbiH perHcrp 4 3arpy^<aeTCH 
ynpaBjunomee cjiobo, onpeaejiaiomee (J>opMaT Beicropa h Bcex . BeKTopoB nacTHHHbix 
cyMM, (|)opMHpyeMbix b pe3yjibTaTe BbinoJiHeHH* ica>KAOH d-H MaKpoonepauHH 
(3=1, 2,..., 0). C nepBofi bxoahoh iuhhw 35 Heiiponpoueccopa b CABHroBbifi perncrp 7 3a- 
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rpyacaeTca ynpamunomee cjiobo, onpeaejifliomee $opMaT BeicropoB aaHHbix, noaaBaeMbix 
Ha nepByK) rpynny HenpoHHbix bxoaob. MaTpnua W lf(a nepecbijiaeTca H3 nepBoro 6jiOKa 
naMHTM Mara3HHHoro THna 9, Kym aaHHaa MaTpnua aojmHa 6biTb npeflBapHTejibHO 3arpy- 
KeHa c nepBOH bxoahoh iuhhw 35 Henponpoueccopa, b nepBbin 6jiok naM*TH bmhhcjih- 
5 TejibHoro ycTpOHCTBa 18. 

B TeneHHe Ka^oro t-ro Taicra HcnojiHHTejibHOH 4>a3bi nepBOH MaKpoonepauHH 
npoueAypw 3MyjiauHH o-h rpynnbi HefipOHOB Ha Bxoflbi Beicropa nepBbix onepaanoB 19 
BbiHHCJiMTejibHoro ycTpOHCTBa 1 8 H3 nepBoro perHCTpa 1 nocTynaeT Beicrop V ffl , a Ha bxo- 

flbl BCKTOpa BTOpblX OnepaH^OB 20 BblMHCJIMTejlbHOrO yCTpOHCTBa 18 C BTOpOH BXOflHOH 

10 LUHHbi 36 Henponpoueccopa nocTynaeT Beicrop C|, npeacTaBJiafOiUHH co6oh t-H Ha6op 
BxoAHbix AaHHbix, noziaBaeMbix Ha nepByio rpynny HenpoHHbix bxoaob cjio* (t=l,2,...,T). 

npH 3TOM BblHHCJIHTeJIbHOe yCTpOHCTBO "18 M CyMMaTOp 30 <J)OpMHpyK)T BeKTOp HaCTHHHOH 
CyMMbI 

GL=v tt +c;xw u , 

15 KOTopbiH 3anHCbiBaeTca bo BTOpon 6jiok naM*TH Mara3HHHoro THna 10. OpHHeM HaHHHaa c 
npoue^ypbi 3Myji*uHH BTOpofi rpynnbi HefipoHOB oaHOBpeMeHHO c aaHHOH onepaunen b 
Ka^KAOM Taicre 6yaeT BbinojmaTbca nepecbiJiKa coxiep>KHMoro oahoh h3 aneeK BTopofo 
6;iOKa naMHTH Mara3HHHoro THna 10 bo BHeiumoio naMHTb nepe3 BbixosHyio mwHy 37 Hen- 
ponpoueccopa. 

20 B TeneHwe noflrpTOBHTejibHOH 4>a3bi 8-h MaKpoonepauHH (9=2,3,...., ©) ; npouez*ypbi 

3Myji5iuHH go-h rpynnbi HenpoHOB noaneaoBaTejibHO BbinojmHioTca aneayiomHe onepaunn. 
C nepBOH bxowoh uiHHbi 35 Henponpoueccopa b cflBnroBbin perHcrp 7 3arpy>Kaercs 
ynpaBjiHiomee cjiobo, onpe,aeji*iomee $opMaT BeicropoB aaHHbix, nonasaeMbix Ha G-K) 
rpynny HenpoHHbix bxoaob. MaTpnua We,* nepecbiJiaeTca H3 nepBoro 6jiOKa naM*TH Mara- 

25 3HHHoro THna 9, Kyaa aaHHaa MaTpnua aojuKHa 6biTb npe^BapHTejibHO 3arpy>KeHa c nepBOH 
bxoahoh uiHHbi 35 Henponpoueccopa, b nepBbiH 6jiok naM^rrn Bbin h c ji HTe ji b h o ro ycTpon- 
, cxBa 18. 

B TeneHHe Kaacaoro t-ro Taicra HcnojiHHTejibHOH 4>a3bi 9-n MaKpoonepauHH 
(0=2,3,...,©) npouezjypbi aMyjmunn co-h rpynnbi HenpoHOB Ha Bxoflbi Beicropa nepBbix 
30 onepaHAOB 19 BbiHHCJiHTejibHoro ycrpOHCTBa 18 H3 BToporo 6;iOKa naMjnrn Mara3HHHoro 
THna 10 nocrynaeT Beicrop HacraHHbix cyMM Ge H (fl , c^opMnpoBaHHbin npn BbinojiHeHHH 
npeabmymen MaKpoonepauHH, a Ha Bxoabi Beicropa BTopbix onepaHflOB 20 b bin h cji HTen b- 
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Horo ycTpoficTBa 18 c BTopofi bxoahoh uiHHbi 36 Henponpoueccopa nocrynaeT Beicrop 
Cq , npe^cTaBji^iiomHH co6oh t-fi Ha6op BxoaHbrx aaHHbix, noaaBaeMbix Ha 0-kd rpynny 

HefipOHHblX BXOAOB CJIOH (t=l 1 2,...,T). TlpH 3TOM BblHHCJl HTejlbHOe yCTpOHCTBO 18 w cyM- 

MaTop 30 cj)opMwpyK)T Beicrop MacTHMHofi cyMMbi 

KOTopbifi 3anHCbiBaeTCH bo BTopofi 6jiok naMMTH Mara3HHHoro THna 10. 

Ilpn BbinojiHeHHH 0 nepBbix MaicpoonepauHH Ka>K£ofi npoueziypbi 3MyjiauHW rpyn- 
nbi HefipoHOB ycrpoHCTBO jxnn BbiHMCJieHH5i cj)yHKuwH HacbimeHHK 13 MO>KeT ncnojib3o- 
saTbCH jxnn orpaHHneHH* 3HaHeHHH nacTHHHbix cyMM c uejiMO hckjihdhchh^ bo3mo>khocth 

10 apn(})MeTHHecKoro nepenojiHeHHa npn B3BemeHHOM cyMMwpoBaHHH bxoahhx AaHHbix. B 
3tom cjiynae nonroTOBHTejibHaa $a3a MaicpoonepauHii aojDKHa BKJifonaTb 3arpy3Ky ynpaB- 
Jiaiomero anoBa bo BTopofi perwerrp 2 c nepBofi bxoahoh uiHHbi 35 Henponpoueccopa. 

B TeneHwe no/zroTOBHTejibHofi 4>a3bi (®+l)-H MaKpoonepauHH npoueaypbi 3Myjia- 
umh co-fi rpynnbi HefipoHOB nocjieaoBaTejibHO BbinojiH*K>TC5i aneAyioiUHe onepauHH. C 

15 nepBon bxoahom uiHHbi 35 Henponpoueccopa b TperHH perwcTp 3 3arpy>KaeTC5i ynpaB- 
jiinoLuee cjiobo, onpeaejiaioinee napaMCTpbi (J}yHKUHH HacbimeHna, BbiHHCJiaeMbix ajih co-h 
rpynnbi HefipoHOB. 3aTeM b neTBepTbiH perncTp 4, cuBwroBbiM perHcrp 7hb nepBbin 6jiok 
naMHTH BbiHMCJiHTejibHoro ycrpoHCTBa 18 3arpy^caeTCH ynpaBjifliomaa HH^opMauHH, Heo6- 
xoAHMaa jxnn BbinojiHeHHH onepauHH no cxcaTHio h ynaKOBKe pe3yjibTaTOB BbiHHCJieHRa 

20 fyyuKWYi HacbimeHH^i. 

B TeneHHe Ka^caoro t-ro Taicra Hcno/mHTejibHOH (})a3bi (0+1)-h MaicpoonepauMH 
npoue^pbi 3Myji^uwH o)-h rpynnbi HefipoHOB Ha BXOAbi 15 y CTp o h ctb a aji* BbiHucjieHM* 
4>yHKUHH HacbimeHH^ 14 H3 BToporo 6jiOKa naM^TH Mara3HHHoro THna 10 nocrynaeT BeK- 
Top nacTHMHbix cyMM G@ u , b pe3yjibTaTe nero Ha Bbixoaax 17 ycTponcTBa nnx Bbinwcjie- 

25 HH5J 4>yHKUHH HacbimeHHfl 14 (J)opMHpyeTca Beicrop 
; R l ,= V (G l ), 

KdTopbiii 3aTeM nocTynaeT Ha Bxoabi 20 BbiMHonnTejibHoro ycrrpoHCTBa 18. BbiHHCJiwTejib- 
Hoe ycnpoHCTBO 18 h cyMMaTop 30 ocymecTBJiajoT oicaTHe Bemropa nyreM HcioiiOHe- 

hh* y Ka>K^oro ero 3jieMeHTa Bcex pa3pflAOB, HBJiHiomHxcfl pacuiHpeHneM 3HaKOBoro pa3- 
pana. Eonm npH 3tom Ha BxoAbi 19 b bin h cji HTen b h o ro ycTpoficTBa 18 noAaerca He HyjieBofi 
Beicrop, a seicrop AaHHbix c oahoh H3 bxoahmx 111HH 35 HJiM 36 Hefiponpoueccopa, to pe- 



30 
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3y^bTaT OKaTMH Beicropa R l 6yaer ynaKOBaH b 3tot Beicrop BXOAHbix AaHHbix. B KanecTBe 

TaKOro BeKTOpa BXOAHbix AaHHbix mokct Hcnojib30BaTbCJi pe3yjibTaT, nojiyneHHbiH b t-M 
Taicre HcnojiHHTejibHOH 4>a3bi (0+1 )-h MaKpoonepauHH npoue^ypbi 3w/nmv\H (co-I)-h 
rpynnbi HeftpoHOB h xpaHHBiiiHHCfl bo BHeuiHefi naM*TH. Pe3yjibTaT 3anHCbiBaeTC* bo bto- 

5 pofi 6jiok naM^TM Mara3HHHoro THna 10. 

npH BbinojiHeHHH jik)6om MaKpoonepauHH no 3Myji*UHH (J)parMeHTa cjiom HenpoH- 
hoh cera nepexoA ot n o a toto b HTe ji b h o h $a3bi k HcnojiHHTejibHOH ocymecTBjiaeTca nyreM 
noAaMM aKTMBHOro CHrHajia Ha ynpaBJiaiomnH bxoa 27 Heiiponpoueccopa b TeneHwe oaho- 
ro Taicra, npeAiuecTByiomero nepBOMy Taicry HcnojiHHTejibHOH (J)a3bi. TlpH stom coAep>KH- 

10 Moe neTBepToro perwcTpa 4 nepenncbiBaeTCH b naTbiii pernerp 5, coAep>KHMoe cABnroBoro 
perHCTpa 7 nepenncbiBaeTca b mecrofi perncnrp 6, a coAepacHMoe nepBoro 6jiOKa naM^TM 
BbiHHCJi HTejibHoro yerpoHCTBa 18 nepecbmaeTCfl b ero BTopow 6jiok naMHTM. 

nocjie^OBaTejibHoe BbinojiHeHHe MaKpoonepauHH ocymecTBJiaercfl Henponpouec- 
copoM b KOHBeflepHOM peacHMe, npn kotopom HcnojiHHTejibHa5i <J)a3a onepeAHofi MaKpo- 

15 onepauHM BbinojiHaeTca ozmoBpeMeHHO c noAroTOBHTejibHon $a30H cjieAyiomen MaKpo- 
onepauHH. KojinnecTBO TaicrpB, Heo6xoflHMbix xuifl BbinojiHeHHH Bcex onepauHH noAroTo- 
BHTejibHOH $a3bi MaKpoonepauHH, KOJie6jierc5i b AHana30He ot N/J ao N/J+4 b 3aBHCHMO- 
cth ot KOJiHMecTBa ynpaBjiHiomnx cjiob, 3arpy^caeMbix b perHCTpw Heiiponpoueccopa. Ko- 

JIHHeCTBO TaKTOB, HeoGxOAHMblX AJIH BbinOJIHeHHfl HCnOJIHHTeJlbHOH <J)a3bI jik)6oh MaKpo- 

20 onepauHH pasHO KOJinnecTBy o6pa6aTbiBaeMbix Ha6opoB bxoahmx AaHHbix T, KOTopoe 3a- 
AaeTca nojib30BaTejieM. TaKHM o6pa30M, MHHHManbHbin nepnoA BbinojiHeHH* MaKpoone- 
pauHH onpeAejiaeTCH AJiHTejibHOCTbio no a poto b HTe ji b h o h <})a3bi h paBeH jxj\ HTe ji b h o ct h N/J 
npoueccopHbix TaKTOB. 3HaneHHe T uejiecoo6pa3HO Bbi6npaTb paBHbiM N/J, TaK KaK npn 
MeHbiiiHx 3HaneHH5ix T 6yAyr npocraHBaTb ncnoJiHHTejibHbie y3Jibi Heiiponpoueccopa, a 

25 npn Gojimdhx 3HaneHHHX T B03pacraeT BpeMH peaKUHH Henponpoueccopa Ha onepeAHofi 
Ha6op AaHHbix Ha HenpoHHbix sxoAax, hto He^cejiaTejibHO npn 3MyjiauHH HefipOHHbix ce- 
Ten peajibHoro MacurraGa BpeMCHH. 

B o6meM cjiynae npouecc 3MyjiauHH cjioh HenpoHHOH cern, pa36nBaeMoro Ha 
fix(0 + l) 4)parMeHTOB, j\sin T HaGopOB BXOAHbix AaHHbix BbinoJiHaeTca Ha oahom Hefi- 

30 ponpoueccope 3a Q x (0 + 1) x T TaicroB, ho He MeHee, neM 3a fix(0 + l)xN/J TaK- 

TOB. 
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He6ojibuiOM cjiom HefipoHHOH ceTH, y KOToporo cyMMapHaa pa3p*mH0CTb aaHHbix, 
noziaBaeMbix Ha see HefipOHHbie Bxo/ibi, h cyMMapHaa pa3paaHocrb pe3yjibTaTOB B3BeiueH- 
Horo cyMMHpoBaHUH jjjlh Bcex HefipoHOB He npeBbimaiOT pa3p*mHOCTH Hewponpoqeccopa 
N Ka^aaM, 3MyjiHpyeTC5i nyreM BbinojiHeHH* aByx MaKpoonepauHH. FlepB&H MaKpoonepa- 
una 3MyjiHpyeT B3BemeHHoe cyMMHpoBaHwe Bcex bxoahmx jiaHHbix turn Bcex HewpoHOB 

CJIOfl, a BTOpafl - BblHHCJieHHe (})yHKUHH HaCbllHeHHJI JXRSi BCeX HefipOHOB CJlOfl. 

HajiHMMe b Heftponpoueccope AByx BxoaHbix 35 h 36 h oahoh BbixoxiHOH 37 uihh 
no3Boji^eT co3ZiaBaTb Ha ero ochobc 34>(J)eKTHBHo pa6oTaK)mHe MyjibTHnpoueccopHbie chc- 
TeMbi. CHcrreMa, cocToama* H3 E HefiponpoueccopoB 6yAer BbinojiHHTb aMyjumnK) cjioa 
HewpoHHOH cerw b S pa3 6biCTpee, MeM ozihh HefiponpoUeccop. B npeaejibHOM cjiynae Ka- 

aCflblH 4»parMeHT Ka^CaorO CJIO* HeHpOHHOH CCTH MO^CeT 3MyjlMpOBaTbC5I OTAeJIbHblM Hew- 

ponpoueccopoM. 

OcHOBHbiM y3JiOM HeHponpoueccopa HBji»erc« BbiHHCJiirrejibHoe ycTpoficTBO 18. 
Ha 4>wr.4 npHBe^eHa 6jiOK-cxeivia ozihoh H3 bosmomchmx peajiH3auHH b bi h h c ji MTe ji b- 

15 Horo y CTp o h ctb a 18 win BbinojiHeHH* onepauHH nan BeKTopaMM aaHHbix nporpaMMHpye- 
moh pasp^HocTH, coAep^camero c^BHroBbiH perwcTp 50, Bbinoji hhioiuhm 3a oamh Taicr 
apH^MeTHMecKHfi cjXBwr scex onepaHflOB xpaHflineroc* b hcm N-pa3p*mHoro Beicropa Ha J 
pa3paaoB Bjieso, rne J - MHHHMajibHaa BejniHHHa, KOTopofi KpaTHbi pa3p»AHOCTH ^aHHbix b 
Beicropax BTopbix onepaH^OB b bin h c ji HTe ji b h o ro ycTponcTBa 18, sjieivieHT 3aj*ep>KKH 51, 

20 nepBbifi 6jiok naMJiTH 52, mmckdluhh nopT BBoaa Mara3HHHoro ™na h co,aep>KamHH N/J 
flHeeic jxjih xpaHeHH^ N-pa3p*flHbix jiaHHbix, BTOpofi 6jiok naM*TH 53, coziep>KamHH N/J 
flneeK jtna xpaHeHH* N-pa3p*mHbix aaHHbix, N/J 6jiokob yMHo^ceHH^ 54, Ka^flbifi H3 koto- 
pwx yMHO^caeT N-pa3p*mHbiH Beicrop aaHHbix nporpaMMnpyeMOH . pa3p*mHOCTw Ha J- 

pa3pH,aHbIM MHO^KHTejIb, M CXeMy CJ10>KeHH51 BeKTOpOB 55, 4)OpMHpyK)myK) AByXpH^HblH 

25 koji cyMMbi N/J+l BeKTOpOB AaHHbix nporpaMMHpyeMoii pa3pHflHOCTH. 

Bxojibi pa3paaoB Bejcxopa Tperbwx onepaH^OB 21 BbiHHCJiHTejibHoro ycrrpoHCTBa 18 

nO^KJlHDHeHbl K HH(J)OpMaUHOHHbIM BXOflaM CflBHTOBOrO perHCTpa 50, BblXOAbI KOToporo 

coe^HHeHbi c HH^opMauHOHHbiMH BxoflaMH nepBoro 6jiOKa naM^TH 52, Bbixoabi ksokmom 

HMeHKH KOTOpOrO COe'flHHeHbl C HH(J)OpMaUHOHHbIMH BXO^aMH COOTBCTCTByiOIHeH ^MeHKM 

30 BToporo 6jiOKa na\wtTH 53, Bbixo/jbi Ka^oii hhchkh KOToporo coejiHHeHbi c BxoaaMH pa3- 

pHflOB BeKTOpa MHO>KHMbIX COOTBeTCTByK>merO 6jIOKa yMHO>KeHH>! 54, BXOflbl pa3p^AOB 

m h o>KHTejia KOToporo npflKJiiOHeHbi k BXO^aM cooTBercTByiomeH J-pa3p«AHOH rpynnbi 
pa3pniiOB Beicropa BTopbix onepaHAOB 20 BbiHHCJiHTejibHoro ycrrpoHCTBa 18. Bbixozibi Ka>K- 
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,aoro 6noKa yMHO>i<eHHH 54 coeanHeHbi c BXOAaMH pa3p*A0B cooTBeTCTByiomero Beicropa 
cjiaraeMbrx cxeMbi ano>KeHHfl BeicropoB 55, bxoaw pa3p*AOB (N/J+l)-ro Beicropa anarae- 
Mbix KOTopofi noAKjiFoneHbi k BxoflaM pa3pflAOB Beicropa nepBbix onepaHAOB 19 BbiHwcjiw- 
TejibHoro ycTpoficTBa 18, bxoa*>i ycraHOBKH rpaHHu flaHHbix b Beicropax Tperbwx onepaH- 

5 JXOB 24 KOTOpOrO nOAKJIIOHeHbl K COOTBeTCTByK>mHM BXOflaM yCTaHOBKH TpaHHU AaHHblX B 

Beicropax onepaHAOB cABHroBoro perwcrpa 50, bxoa peaoiMa pa6oTbi KOToporo noAKJiio- 
neH k nepBOMy BXOAy ynpaBjieHH* 3arpy3KOH BeicropoB TperbHX onepaHAOB b nepBbifi 6jiok 
naMHTH 25 b bi h h c ji HTeji bH o ro ycrpoHCTBa 18, BTopow bxoa ynpaBJieHna 3arpy3KOH Beicro- 
poB TpeTbwx onepaHAOB b nepBbifi 6jiok naMHTM 26 KOToporo noAKjnoneH k TaicroBOMy 

10 BXOAy CABHroBoro peracrpa 50 w BXOAy 3JieMeHTa 3aAep>KKH 51, bmxoa KOToporo coeAH- 
HeH c bxoaom ynpaBjieHH5i 3anwcbK) nepBoro 6iioKa naMMTH 52. Bxoa ynpaBjieHH* 3anwcbK) 
BToporo 6iiOKa naMara 53 noAKjnoneH k BXOAy ynpasjieHH* nepecbijiKofi MaTpHUbi TpeTbHx 
onepaHAOB H3 nepBoro 6jiOKa naMATH bo BTopofi 6jiok naMara 27 b bin hcji HTen bH o ro ycr- 
poficTBa 18, Ka>KAbifi bxoa ycraHOBKH rpaHHu AaHHbix b Beicropax BTOpbix onepaHAOB 23 

15 KOToporo noAKJHOneH k BXOAy 3HaKOBOH KoppeKUMM cooTBercTByiomero 6jioKa yMHO>Ke- 
hh* 54. BxoAbi ycraHOBKH rpaHHu AaHHbix b Beicropax nepBbix onepaHAOB h pe3yjibTaTOB 
22 BbiMMCJiHTejibHoro ycrpoiiCTBa 18 noAKjnoneHbi k BXOAaM yCTaHOBKH rpaHHu AaHHbix b 

BeKTOpaX MHO>KHMbIX H pe3yj!bTaTOB Ka^CAOrO 6AOKa yMHO>KeHH5I 54 H K BXOAaM yCTaHOBKH 

rpaHHu AaHHbix b Beicropax cjiaraeMbix h pe3ynbTaTOB cxeMbi cjio;>KeHH* BeicropoB 55, Bbi- 
20 xoAbi pa3paaoB BeicropoB nepBbix h BTopbix cjiaraeMbix pe3yjibTaTOB KOTopofi hbjihiotch 

COOTBeTCTByiOLUHMH BblXOAaMH 28 H 29 BblMHCJIHTeJIbHOrO yCTpOHCTBa 18. 

BbiHHCJiHTeAbHoe ycTpoficTBO 18 pa6oTaeT cjieAyiomwM o6pa30M. 
IlpoueAypa 3arpy3KH MaTpHUbi Z bo BTopofi 6jiok naMHTH 53 BbiHHCJWTeJibHoro 
ycTpoHCTEta 18 BbinojiraeToi b ABa3Tana. 
25 ELepBOHaMajibHO b TeneHHe N/J TaicroB MaTpwua Z npeo6pa3yeTC* b MaTpHuy 



Z = 



f 7' 7 ... 7 

^1.1 ^1,2 ^l.M 

^2.1 ^2,2 ^2,M 



, KOTopaa 3arpy^caeTC5i b nepBbifi 6jiok naMHTH 52 bw- 

vZ N/J1 Z N/J2 •** Z N/JM y 
HHCJiHTejibHoro ycTpowcTBa 18. npHHeM i-H crpoKa MaTpHUbi Z npeACTaBJi^er co6oh bck- 
Top AaHHbix Zj '= (Z'i , Z- 2 ... Z'i M ) , KOTOpbiw BnocjieACTBHH 6yAeT yMHO>KaTbc* Ha i- 
K) J-pa3p5iAHyio rpynny pa3p*A0B Beicropa Y (i= 1,2,..., N/J). Bee Beicropbi Z,, Z 2 
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Z N/j HMeHDTTOHHO TaKOH >Ke <})opMaT, mto h jik)6oh H3 BeicropoB Z,, Z 2 , 2^. ripeoGpa- 
30BaHHe MaTpHUbi Z b MaTpHuy Z BbinojiH^eTCM nyreM 3aMeHbi k-fi ctpokh Z k 
(k=l,2,...,K) MaTpwubi Z Ha N k /J ctpok Z Jhi+I , Z' Ik|+2 ,..., Z' t +N . yj MaTpHUbi Z , 

cJ)opMHpyeMbix b cooTBeTCTBHe c Bbipa>KeHHeM: 
5 Z u _ i+j =Z k x2 ,fi -'> G-1.2....,N'/J), 

rae I k - cyMMapHoe kojihhcctbo J-pa3pHflHbix rpynn pa3p*moB b k nepBbix onepaH^ax BeK- 
Topa Y, N k - pa3p^HOCTb k-ro 3JieMeHTa Y k Beicropa Y. 

I, =ZN n /J. 

H3 npcacTaBJieHHoro Bbiuie Bbipa>KeHMH cjieayeT, hto Z, = Z,, Z n/j+| =Z 2 , 
10 Z^. +N - )f) ^ = Z 3 h T.a. To ecTb Bee ctpokh MaTpHUbi Z SyayT npncyTCTBOBaTb h b MaTpn- 

ue Z , ho, KaK npaBHjio, Ha apyrHx no3HUH*x. 

Ilpeo6pa30BaHHe MaTpnuw Z b MaTpwuy Z BbinojiHaeTCfl c noMombK) aaBHroBoro 
peracTpa 50 3a N/J TaicroB. B Ka^caoM H3 3thx N/J TaicroB Ha ynpaBjifliomHM bxoa 26 Bbi- 
HHCJiHTejibHoro ycrpoHCTBa 18 noflaeTca CHHxpocHFHaji, KOTopbifi nocTynaeT Ha TaicroBbiM 
15 Bxofl caBHroBoro perwcrrpa 50, a Ha Bxoabi 24 BbiHHcnHTejibHoro ycTpoficTBa 18 Henpe- 
pbiBHO ncmaeTCfl onHcaHHoe Bbiuie N-pa3pflHHoe ynpaBjiHioiuee cjiobo H, KOTopoe nocry- 
naeT Ha Bxo/ibi ycrraHOBKH rpaHHU aaHHbix b Beicrppax onepaH^OB cziBHroBoro perHCTpa 
50. B i-M Taicre (i=l,2,...,N/J) Ha ynpaBjunomHH bxoa 25 b bin h c ji HTe ji b ho ro ycTpoficTBa 18 
noziaeTca i-fi pa3p*A e; onHcaHHoro Bbiiue (N/J)-pa3paaHoro ynpaBjinioinero cjiOBa E. flaH- 
20 Hbifi CHrHaji nocTynaeT Ha bxozi ynpaBJieHwa peacHMOM pa6oTbi CABHrpBoro perncrpa 50. 

B (I k .,+1)-M Taicre (k=l,2,...,K), Kor^a Ha bxojx 25 BbiHHCJiHTejibHoro ycrrpoHCTBa 
18 nonaeTc* pa3p*m anoBa E, HMetouiHw ejiHHHHHoe 3HaneHHe, onBHroBbifi perHcrp 50 ne- 
pexoAMT b pe>KMM 3arpy3KH Beicropa Z^., noAaBaeMoro Ha BXOAbi 21 b bi h h c ji HTe ji b h o ro ycr- 
poficTBa 18. B Ka>KAOM H3 ocrajibHbix N/J-K TaicroB, Koraa Ha bxoa 25 BbinncjiHTejibHoro 
25 ycTpoficTBa 18 noAaeTca pa3p*iA cjiOBa E, HMeiomHH HyjieBoe 3HaneHHe, CABHroBbifi pe- 
rHcrp 50 6y#eT BbinoJiH$m> apH(}>MeTHHecKMH cabht Ha J pa3paaoB BJieBO xpaHameroca b 
HeM Beicropa aaHHbix. 

TaKHM o6pa30M, no OKOHnaHHH i-rp TaKTa (1=1,2,..., N/J) nppuecca npeo6pa30Ba- 
hrh MaTpwubi Z b MaTpwuy Z b cabhtobom perwcTpe 50 6yaeT xpaHWTca Beicrop Z\ . Hh- 
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4>opMauH* c BbixowB .CABHroBoro perncrpa 50 nocrynaeT Ha HH(j)opMauHOHHbie bxoxw 
nepBoro 6jiOKa naMHTH 52, HMeiomero nopT bbow Mara3HHHoro Tuna. 

CMHXpocHrHaji, ncmaBaeMbin Ha bxojx 26 BbiMHCJiHTejibHoro ycrrpoMCTBa 18 b Ka>K- 
jxom Taicre b TeneHHe Bcero npouecca npeo6pa30BaHHH MaTpnubi Z b MaTpHuy Z , nocry- 
naeT nepe3 3JieivieHT sa^ep^KH 51, b KanecTBe KOTOporo mokct 6biTb Mcnojib30BaH o6bin- 
Hbiw HHBepTop, Ha bxojx ynpaBjieHHH 3anHCbK) nepsoro 6jiOKa naM^w 52 BbiM h cji mtcji b h o- 
ro ycrpOHCTBa 18. Ilo3TOMy oaHOBpeMeHHO c npeo6pa30BaHweM MaTpnubi Z b MaTpnuy 
Z' 6yAeT npoHCxoAMTb 3arpy3Ka MaTpHUbi Z b nepBbifi 6jiok naMHTH 52 b bin h cjt htcji b- 
Horo ycTpoiicTBa 18. rio OKOHnaHHH npouecca 3arpy3KM b i-n HHenice nepBoro Sjiona naMH- 
TH 52 BbiMHCJiHTejibHoro ycTpoHCTBa 18 6y^eT coaep>KaTbCH Beicrop Z s (i=l,2,...,N/J). 

nocjie 3Toro Ha ynpaBjiniomHH Bxoa 27 BbiMHCJiHTejibHoro y CTp o h ctb a 18 b Tene- 
Hwe ojiHoro Taicra nojiaeTCH cnHxpocnrHaji, no KOTopoMy co,aep>KHMoe Bcex nneeK nepBoro 
6jiOKa naMHTH 52 nepenncbiBaeTCH b cooTBercTsyiomHe HHeiiKH BToporo 6jioKa naMHTH 53 
BbiMHCJiHTejibHoro ycTpoiicTBa 18. TaKHM o6pasoM, 3a ohhh Taicr npoHCxowT nepecwjiKa 
15 MaTpHUbi Z' H3 nepBoro 52 bo BTOpofi 53 6jiok naMHTH BbiMHCJiHTejibHoro ycrpOHCTBa 18. 

HanHHan co cneayiomero Taicra HcnojiHHTejibHbie y3Jibi BbiMHCJiHTejibHoro ycrpon- 
ctb a 18, k kotopwm othochtch 6jiokh yMHO^eHHH 54 h cxeMa cjio^ceHHH BeicropOB 55, 6y- 
jxyr b Ka>KAOM Taicre (J)opMHpoBaTb ^ByxpHflHbiH kojx pe3yjibTaTa onepauHM X + Y x Z . 

npH 3TOM i-H 6JIOK yMHO>KeHHH 54 CJiy>KHT flJM 4)OpMHpOBaHHH HaCTHHHOrO npOH3BeAeHHH 

20 Beicropa Zj , xpaHHinerocH b i-h HHefiKe BToporo 6iiOKa naMHTH 53 BbiMHCJiHTejibHoro ycy- 
poficTBa 18 Ha i-io rpynny pa3paaoB % Beicropa Y, noaaBaeMoro Ha BXOAbi 20 buhhcjih- 
TejibHoro ycTpoHCTBa 18: 

. p,=z;xy;. 

Ha Bxoflbi 23 BbiMHCJiHTejibHoro ycrpoficTBa 18 nojaaercfl ynpaBJWiomee cjiobo E, j- 
25 h paspsm ej KOTOporo nocrynaeT Ha bxoa SHaKOBOfi KOppeKUHH G-l)-ro 6jiOKa yMHOKeHHa 
54 0=2,3,..., N/J). Ha bxoa 3HaKOBOH KoppenuHH (N/J)-ro 6jiOKa yMHoaceHH* 54 nocrynaeT 
MJiafluiHH pa3pna e, ynpaBjiaiomero cjioBa E. rio3TOMy Kaacflbifi 6jiok yMHoaceHH* 54, Ha 
bxojju pa3pa)jOB MHOacHTeJia KOTOporo noaaeTca rpynna crapuinx pa3paflOB oflHoro H3 
3jieMeHTOB Beicropa Y, 6y,aeT Bbinojiwrrb yMHoaceHHe b aonojiHHTejibHOM koac Ocrajib- 
30 Hbie N/J-K 6jiokob yMHO>KeHH>i 54 6yayT pa6oTaTb b npflMOM koac 
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Cxerwa cjio^ceHH^ BeicropoB 55 (J)opMHpyeT /iByxpjmHbiH kojx cyMMbi nacTHHHbix 
npOH3BezieHHH P b P 2? . .., P N/J , h Bejcropa X, no/iaBaeMoro Ha Bxoflbi 19 BbiwMonHTejibHoro 
ycTpowcTBa 18. flaHHaa cxeMa mokct 6biTb nocTpoeHa Ha ocHOBe cyMMaTopoB c otjiokch- 
HbiMH nepeHocaMH. 

5 Ha BxoAbi 22 BbiHHCjiHTejibHoro ycrpoMCTBa 18 ncaae-rca ynpaBJiaiomee cjiobo H, 

KOTopoe nocTynaer Ha Bxojjbi ycraHOBKH rpaHHu aaHHbix b Befcropax MHcmHMbix Ka>K^oro 
6jiOKa yMHO>KeHH^ 54 h Ha Bxoxibi ycraHOBKw rpaHHu aaHHbix b Beicropax anaraeMbix cxe- 

Mbl CJIOKCHHfl BCKTOpOB 55. Ylpv\ 3TOM B Ka)KflOM HCnOJIHHTeJIbHOM y3Jie BbIHHCJIHT6JlbHOrO 

ycTpOHCTBa 18 Gyaer GjiOKHpOBaTbCM pacnpocTpaHeHwe nepeHocoB Meaaiy pa3panaMH 3thx 
10 y3JiOB, o6pa6aTbiBaiomHMH pa3Hbie sjieMeHTbi BxoflHbix BeicropoB. 

Ha Bbixoaax cxeMbi cjio>KeHHH BeicropoB 55 4>opMHpyK>TCfl seicTppbi A h B, cyMMa 
KOTopbix paBHa 

N/J N/J 

a+b^x+p^x+xXxz;. 

1=1 1=1 

CrpynnwpoBaB HacTHHHbie npOH3Be,aeHMH, OTHOCflmHeca k OTflejibHbiM 3jieMeHTaM 
15 Beicropa Y, nocne^Hee BbipaaceHne mo>kho npencraBHTb b oneayiomeM suae 

a+b = x+tyy; + .xz; +i =x + ttY: +l xz k x2 ,H . 

■' . k = l j=l k = ) j=l 

C yneTOM Toro, hto Ka>KiibiH k-w aneMemr seicropa Y paBeH 

Y k = 2^i fc ,+j x 2 J(i_l) , npej3bwymee Bbipa^ceHHe npeo6pa3yeTc* cneayiomHM o6pa30M: 

; , , . j- 1 

^ A + B = X + £Y k xZ k- 

k = l 

20 TaKMM o6pa30M, Ha Bbixoaax 28 h 29 BbiHHCjiHTejibHoro ycnpoHCTBa (J)opMHpyeTCH 

flByxpHAHbifi kojx pe3yjibTaTa onepauHH X + YxZ. ' 

B o6meM cjiynae juiHTejibHOCTb npoueccopHoro Taicra HeHponpoueccopa onpeae- 
jLflerc^i cyMMapHOH 3aAep>KKOH nepeioiiOHeHHa nocjieaoBaTejibHO BKjnoneHHbix KOMMyra- 
Topa c Tpex HanpaBJieHHH b ^Ba 1 1, ycrpoHCTBa una BbiMHCJieHun (Jdyhkuhh HacbimeHna 14, 

25 BbiMHCJiHTejibHoro ycTpowcTBa 18 h cyMMaTOpa 30. IlpoH3BOAMTejibHOCTb Hewponpouecco- 
pa moxcho cymecTBeHHO yBejiMHHTb, ecjiw ncnojib30BaTb ycrpOHCTBa nnn BbiHwaneHMfl 
(J)yHKUHfi HacbimeHHfl 13 h 14, coAep^caiUMe perHcrpbi bxoahmx aaHHbix, MH^opMauwoH- 
Hbie BXOAM KOTopbix noflKjnoneHbi k BxeaaM 15 3thx ycTpoficTB, BbiHHCjiHTejibHoe ycrrpoH- 
ctbo 18, co^epacamee perwcrrp BxoflHbix aaHHbix, HHcJ>opMauHOHHbie Bxcmbi KOToporo noA- 
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KJiiOHeHbi k BXoaaM 19m 20 BbiHHonHTejibHoro ycTpOHCTBa 18, m cyMMaTop 30, coAep>Ka- 

LUHH perHCTp BXOAHblX AaHHMX, HH(j)OpMaUHOHHbie BXOAbI KOTOpOTO nOAKJltOHeHbl K BXO- 

AaM 31, 32 h 33 cyMMaTopa 30. HajiMHwe TaKMx peracTpoB b HcnojTHHTejibHbix y3Jiax Hefl- 
ponpoueccopa no3BOJtfieT Becra o6pa6oTKy AaHHbix b KOHBefiepHOM pe>KMMe, o6ecnenH- 
5 BaiomeM b ica>KAOM Taicre napajuiejibHoe BbinojiHeHwe Tpex npoueccoB: (J)opMHpOBaHHH 
BbiHHCJiHTejibHbiM ycTpOHCTBOM 18 AByxpaaHoro KOAa pe3yjibTaTa B3BeuieHHoro CyMMHpO- 
BaHH* onepeflHoro Ha6opa BXOAHbrx AaHHbfx, ciiOMceHHM Ha cyMMaTope 30 AByxp^AHoro 
Koaa pe3yjibTaTa B3BeuieHHoro cyMMHpoBaHHH npeAbmyiuero Ha6opa bxoahmx AaHHbix m 
BbiHHCjieHH5i Ha y CTp o h ctb ax 13 h 14 (J)yHKUHH HacbimeHH^ ajih cjie^yiomero Ha6opa 
10 bxoahhx onepaHAOB. TaK KaK MaKCHMajibHbie 3aAep>KKH nepeionoHeHHfl ycTpoficTB jxjw 

BblHHOneHHfl (JjyHKUHH HaCbHUteHHM 13 H 14, BblHHCJIHTeJIbHOrO yCTpOHCTBa 18 H cyMMaTo- 

pa 30 hmchdt npH6jiH3HTejibHO o/jwHaKOBbie 3HaneHH5i, to BBe^eHMe KOHBeflepHbix perwcT- 
poB no3BOjmeT npaKTHHecKH b Tpw pa3a noBbiCHTb TaicroByK) nacTOTy pa6oTbi Henponpo- 
ueccopa. 

15 YcTpoHCTBO zuifl BbiHHCJieHHH <J)yHKUHH HacbimeHna, cxeivia KOToporo npeACTaBjie- 

Ha Ha (jjHr.S, HMeer bxoaw pa3p*AOB Beicropa bxoahhx onepaHAOB 15, ynpaBJijnoiuHe bxo- 
j\hi 16 h Bbixcmbi pa3paAOB Beicropa pe3yjibTaTOB 17. KaacAbiw H3 N pa3paAOB 56 AaHHoro 
y CTp o m ctb a coAep>KHT nepBbiH 57 h BTopofi 58 MyjibTHnjieiccopbi, jiornHecKHe 3JieivieHTbi 
HCKJUOHAJOIIIEE HJIH 59, PABH03HAHHOCTb 60, H-HE 61 h 3AIIPET 62. B co- 

20 craB ycTpoficTBa bxoaht Taioice cxeMa pacnpocrpaHeHH* nepeHOCOB 63, HMCtoman bxojx 
HanajibHoro nepeHOca 64, HHBepcHbie bxoam pacnpocTpaHeHH^ nepeHOca nepe3 OTAejibHbie 
pa3pOTbi 65, bxoam nepeHOca H3 OTAejibHbix pa3pHAOB 66 m Bbixoflbi nepeHOca b OTAejib- 
Hbie pa3pHAbi 67, m cxeMa (J)opMHpoBaHHM nepeHOCOB 68, HMeioman bxojx HanajibHoro ne- 
peHoca 69, BxoAbi pacnpocTpaHeHHfl nepeHOca nepe3 OTAejibHbie pa3paabi 70, bxojxu rent- 

25 pauHH nepeHoca b OTAejibHbix pa3pHAax 71 h BbixoAbi nepeHOca b OTAejibHbie pa3paat>i 72. 

BTOpbie HH(J)opMauHOHHbie bxoaw nepBoro 57 h BToporo 58 MyjibTHnjieKCopos w 
nepBbifi bxoa 3JieMeHTa HCKJIK)HAIOIUEE HJIH 59 Ka^caoro pa3paaa 56 ycrpoHCTBa 
06-beAHHeHbi h noAKjnoneHbi k BXOAy cooTBeTCTByiomero pa3paAa Beicropa bxoahmx one- 
paHAOB 15 ycTpoficTBa, BbixoA Kaacaoro pa3pwa Beicropa pe3yjibTaTOB 17 KOToporo noA- 

30 KjuoneH k BbixoAy nepBoro MyjibTHnjieKcopa 57 cooTBercTByiomero pa3pana 56 ycTpoficT- 
Ba. np5iMOH bxoa 3JieMeHTa 3AITPET 62 h nepsbie BXOAbi 3JieMeHTOB H-HE 61 h PABHO- 
3HAHHOCTB 60 Ka>KAoro pa3pHAa 56 ycrpoiicTBa o6i»eAHHeHbi m noAKJiioHeHbi k coot- 
BeTCTByioiueMy ynpaBJi*K>meMy BxoAy 16 ycrpoHCTBa. nepBbiii bxoa 3JieMeHTa HCKJUO- 
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HAIOIHEE HJIH 59 m npaMOH bxojx 3JieMehrra 3AIIPET 62 q-ro pa3p*ma 56 ycTpowcTBa 
coeAMHeHbi cooTBeTCTBeHHO c BTOpbiM bxoaom 3JieMemra HCKJIK)HAIOII|EE HJIH 59 h 
HHBepcHbiM BxoflOM 3JieMeHTa 3AIIPET 62 (q-l)-ro pa3p5iAa 56 ycTpoficTBa, nepBbiw mh- 
(J)opMauHOHHbiH bxojx BToporo MyjibTHaneiccopa 58 KOToporo coeAHHeH c Bbixo/jOM nepe- 
5 Hoca b (N-q+2)-fi pa3p«A 67 cxeMbi pacnpocrrpaHeHHfl nepeHOCOB 63 (r^e q=2,3,...,N). Bbi- 
xoa 3jieMeHTa H-HE 61 n-ro pa3p*ma 56 ycrpowcTBa coeAHHeH c bxoaom pacnpocTpaHeHH* 
nepeHOca nepe3 (N-n+l)-H pa3p*m 70 cxeMbi (jDopMHposaHHfl nepeHOCOB 68, bbixoa nepe- 
Hoca b (N-n+2)-H pa3paA 72 KOTopofi coeAHHeH c ynpaBjiaiomHM bxoaom nepBoro iwyjib- 
THrmeKcopa 57 n-ro pa3pHAa 56 ycrpOMCTBa, bmxoa 3JieMeHTa 3AEDPET 62 KOToporo co- 
10 ejiMHeH c ynpaBJiHKDLUHM bxoaom BToporo MyjibTnnjieKCopa 58 3toto >Ke pa3paAa 56 ycT- 
poMCTBa, bxoaom reHepauHH nepeHOca b (N-n+l)-M pa3p*Ae 71 cxeMbi <£opMHpoBaHHfl ne- 
peHOCOB 68 cH HHBepcHbiM bxoaom pacnpocTpaHeHH* nepeHOca nepe3 (N-n+l)-fi pa3p*A 65 
cxeMbi pacnpocTpaHeHM^ nepeHOCOB 63, bxoa nepeHOca H3 (N-rH-l)-ro ps&pnna 66 koto- 
poH coe^MHeH c bmxoaom BToporo MyjibTnnjieKCopa 58 n-ro pa3paaa 56 ycTpowcTBa 
15 (n=l,2,...N). B Ka>KaoM pa3p*Ae 56 ycTpoficTBa bmxoa BToporo MyjibTMnjieKCopa 58 co- 
eAHHeH c BTOpbiM bxoaom 3jieMeHTa PABH03HA I IHOCTb 60, bmxoa KOToporo coeAHHeH 
c nepBbiM HH(J)opMauMOHHbiM bxoaom nepBoro Myjibranjieiccopa 57, a bmxoa sjieMeirra 
HCKJIIOMAIOIItEE HJIH 59 coeAHHeH c BTOpbiM bxoaom 3JieMeHTa H-HE 61. BTopoPi 
bxoa 3JieMeHTa HCKJIKDHAJOIItEE HJIH 59, HHBepcHbiM bxoa 3JieMeHTa 3AIIPET 62 h 
20 nepBbifi HH(J)opMauMOHHbiM bxoa BToporo MyjibTMnjieKCopa 58 N-ro pa3paaa 56 ycTpOHCT- 
Ba, bxoa HanajibHoro nepeHoca 64 cxeMbi pacnpocrrpaHeHHH nepeHOCOB 63 h bxoa Hanajib- 
Horo nepeHoca 69 cxeMbi (J)opMHpOBaHH5i nepeHOCOB 68 o6*beAWHeHbi m noAttnioHeHbi k 
uiHHe jiorMMecKoro Hyjia. 

B KanecTBe cxeM 63 h 68 b ycrrpoHCTBe jinx BbiHHCjieHH* (f>yHKUHH HacbimeHHJi mo- 
25 ryr Hcnojib30BaTbCfl pa3JiHMHbie cxeMbi pacnpocrrpaHeHHfl m <})opMHpOBaHH5i nepeHOCOB, 
npMMeHiieMbie b napajuiejibHbix cyMMaTopax. 

B npocTefiiiieM BapwaHTe cxeMbi pacnpocrpaHeHHH nepeHOCOB 63 bmxoa nepeHoca 
b q-H pa3p*A 67 coeAHHaerca c bxoaom nepeHoca H3 (q-l)-ro pa3p*Aa 66 (rAe q=2,3,...,N). 

ycnpoHCTBO AJifl BbiHMCAeHHa 4>yHKUHH HacbimeHHa 15 paGoTaeTCjieAyiomHM 06- 

30 pa30M. 

Ha BxoAbi 15 ycTpoiicTBa noAaiOTCfl pa3p*AM Beicropa bxoahmx onepaHAOB 
D = (D, D 2 • • • D L ) . Beicrop D npeACTaBjiaer co6oiS N-pa3p«AHoe cjiobo, b kotopom 
ynaKOBaHO L AaHHbix, npeACTaBJieHHbix b- AonojiHHTejibHOM koac h flBJUHomnxca 3JieMeH- 
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TaMH 3Toro Beicropa. IIpH 3tom MJiafluiHe P a3pHflbi Beicropa D abjihiotch pa3p*AaMH nepBO- 
ro jiaHHoro D v aajiee cjiextyiOT pa3p*Abi BToporo AaHHoro D 2 a t.jx. CTapuiwe pa3p*Abi 
Beicropa D *Bji*K)Tca pa3pwMH L-ro AaHHoro D L . Tlpu TaKOH ynaKOBKe v-fi pa3p*A A.-ro 

^aHHoro D x hbjwctcji (v + ^N^)-m pa3p*AOM Beicropa D, we N x -pa3paaHOCTb X-ro 

5 aaHHoro D x Beicropa D, v=l,2,..., N x , X=l,2 L. 

MHHHMajibHan pa3p*AHOcrb AaHHbix, cocTaBjiaiomHX Beicrop D, paBHa AsyM. B 06- 
meM cjiynae KOJiHHecTBO pa3p^AOB N x b X-m AaHHOM D x Beicropa D mokct npHHHMaTb jik>- 
6oe ueiiOHMC^eHHoe 3HaneHHe ot 2 ao N (k=l,2,...,L), a kojimhcctbo AaHHbix L, ynaKOBaH- 

HblX B 3TOM BeKTOpe, - OT 1 AO N/2. EflHHCTBeHHOe OrpaHHHeHMe 3aKJlK)HaeTC51 B TOM, MTO 

10 cyMMapHaa pa3pHAHOCTb Bcex AaHHbix, ynaKOBaHHbix b oahom Beicrope D, AOJi>KHa 6biTb 
paBHa ero pa3paaHOCTH: 

YcTpOHCTBO npeAHa3HaHeH0 nnx <j)opMHpoBaHM5i Ha Bbixoaax 17 Beicropa 
F = (F, E, F L ), X-u 3JieMeHT F x KOToporo HBjiaeTc* pe3yjibTaTOM BbinwcjieHna 

15 4>yHKUHH HacbimeHH^i ot A,-ro onepaH.ua D x Beicropa D: 

rae Q x - napaMeTp 4>yHKUMH HacbimeHHa, BbiHHCjmeMOH una onepaH^a D x (A.=1,2,...,L). 
06uuhh bha (J)yHKUHH HacbimeHHa, BbiHHCJweMbix ycTpOHCTBOM, 'npeflcraBjieH na <Jmr.2 M 
onucbiBaeTCJi c ji e Ay *o m h m h Bbipa^ceHH5iMH: 
20 ¥ Q (D) = D, ecjiH -2 Q <D<2 Q -1; 

¥ Q (D) = 2 Q -1, ecjiH D>2 Q -1; 

T Q (D) = -2 Q , ecjiw D<-2 Q . 

Beicrop F HMeer tohho TaKOH ace <})opMaT, hto h Beicrop D. Kojimmcctbo 3HanamHX 
6ht b 3jieMeHTe F x . Beicropa F 6e3 yneTa 3HaKOBoro pa3pnAa paBHO 3HaneHHK) napaMeTp 
25 KOTopoe aojdkho 6brrb MeHbine pa3pHAHOCTH N x onepaHAOB D x h F x (A=l,2,. . . JL). 

HacTpoiiKa annapaTypw ycTpoiiCTBa Ha Tpe6yeMbifi $opMaT BeicropOB D h F, a 
TaKMce Ha Tpe6yeMbie 3HaneHHa napaMerpOB peajiH3yeMbix $yHKUHH HacbimeHHa, ocymecT- 
BJiaeTca nyreM noAanH N-pa3p*AHoro c/iOBa U Ha ynpaBjiawmne bxoaw 16 ycTpowcTBa. 
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Ilpw 3tom pa3p*Abi cjioBa U AOJi>KHbi HMeTb oneayioiuMe 3HaMeHH5i: pa3p*mbi c nep- 
Boro no Q,-fi - HyjieBbie, pa3p$mbi c (Q, +l)-ro no N,-h - e^HHMHHbie, pa3p*mbi c (N,+l)- 
ro no (N,+Q 2 )-h - HyjieBbie, pa3pwbi c (N,+Q 2 +l)-ro no (N,+N 2 )-h - e^HHHHHbie m t.a. B 

o6meM cjiynae pa3paabi ynpaBjiaioinero cjioBa U c (l + ^N M )-ro no (Q^+^Tn,, 

n=i //=i 

5 AOJi>KHbi HMCTb HyjieBbie 3HaneHH«, a pa3pa,zu>i c (1 + Q X )~ ro no (2^ M )-h - 

eAHHHHHbie 3HaHeHM5l (A = 1,2,...,L). 

Ecjth 3HaneHHe n-ro pa3p*ma cjioBa U paBHO eanHHue (u n =l), a 3HaneHwe (n+l)-ro 
pa3psma paBHO Hyjiio (u n+1 =0), to ycnpoHCTBO 6yAeT p acc m aTp h b aTb n-fi pa3p*m Beicropa D, 
KaK CTapmMM (3HaKOBbifi) pa3pa,n cooTBeTCTByiomero aneivieHTa AaHHoro Beicropa. KojiHne- 

10 ctbo HyjreBbix 6mtob b cjiOBe U paBHO cyMMapHOMy nucjiy 3HanaiuHX 6ht bo Bcex 3jie\ieH- 
Tax Beicropa pe3yjibxaTOB F. 

3jieMeHT 3ATIPET 62 n-ro pa3paaa 56 ycrrpOHCTBa <f>opMHpyeT cwrHaji 
g n = u n+) a u n , KOTopbiii ABjiaeTc* npH3HaKOM to ro, . HTO n-H pa3paa y CTp o h ctb a o6pa6a- 
TbiBaeT 3HaKOBbiM pa3pn.a o^Horo H3 BxoflHbix onepaHAOB, cocraBjiHiomHx Beicrop D (3Aecb 

15 m HH)Ke n=l,2,...,N). BTopofi Myjibranjieiccop 58 n-ro pa3paAa 56 ycTpoficrBa c})opMHpyeT 
cnrHaji v n = v n+I Ag n vd n Ag n , KOTopbiM HMeeT 3HaneHHe 3HaKosoro (cTapmero) pa3- 
paaa BxoflHoro onepaHAa, pa3p*moM KOTOporo nBsinercH n-fi pa3pw d n Beicropa D. 

C uenbK) ycKopeHHoro <J)opMHpoBaHHfl cwrHajiOB v n nnx Bcex pa3paaoB 56 b ycr- 
poficTBe Hcnojib3yercfl cxeiwa pacnpocTpaHeHHa nepeHocoB 63, b KanecTBe KOTopoii MO>KeT 

20 npHMeH5iTbca jno6aa H3BecTHaa cxeMa nocjieaoBaTejibHoro hjim o6xo/iHoro nepeHoca, wc- 
nojib3yeiviaii b oGbiHHbix napajijiejibHbix cyMMaropax. Run npHMeHeHH* cxeMbi pacnpo- 
CTpaHeHHA nepeHocoB 63 b npejuioaceHHOM ycrpoMCTBe xapaicrepHO, hto b KanecTBe CMr- 
HajiOB bxoahwx h BbixoflHbix nepeHocoB Hcnpjib3yiOTca cwrHajibi v n , a b KanecTBe CHrHa- 
jtob pacnpocTpaHeHH5i nepeHOca nepe3 OTaejibHbie pa3pHflbi - HHBepcHbie 3HaHeHH5i cHrHa- 

25 jiob g n . IlpHMeM nepeHoc pacnpocrrpaHfleTCfl ot crrapiuHx pa3pnflOB ycrrpoMCTBa k MJia^iiiHM. 

3jieMeHTbi HCKJEOHAIOLGpEE HJIH 59 h H-HE 61 n-ro paspn^a 56 ycTpowcTBa 
cjiy^KaT jinn c})opMHpoBaHwa cwrHajia p n =u n 'vd B+l ©d n , KOTopbiH sibjui&tch npH3HaKOM 
Toro, hto 3HaneHHe n-ro pupa^a d n Beicropa D He npHBOAHT k npeBbiiueHHK) nopora Ha- 
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cwmeHHA, ycTaHOBJieHHoro cjiobom U aji* BxoAHoro onepawa,. pa3praoM KOToporo hbji*- 
ctcm n-H pa3p*A d n Beicropa D. 

CxeMa (J)opMHpoBaHH« nepeHOCOB 68 $opMHpyeT j\nx Ka»<Aoro n-ro pa3paaa 56 
ycrpoMCTBa CMrHan c n = c n+I a p n v g n , Koxopbifi HBjiaercH npusHaicoM Toro, hto 3Hane- 

5 hhh Bcex paspnjaoB Beicropa D HanHHaa c n-ro paspw d n h saicaHHHBaa crrapiuHM paspaaoM 
BXOAHoro onepaHAa, pa3p*AOM KOToporo *BJiaeTca n-fi pa3p*A d n Beicropa D, He hphboaht 
k npeBbimeHHK) nopora HacbimeHH*, ycraHOBjieHHoro cjiobom U aji* 3Toro BxoAHoro one- 
paHAa. B KanecTBe cxeMbi 68 mo^kct npHMeHOTbca jiio6aa H3BecTHaa cxeMa 4)opMHpOBaHHa 
nocjieAOBaTejibHbix hjih rpynnoBbix nepeHOCOB, Hcnojib3yeMaa b o6biMHbix napanjiejibHbix 

10 cyMMaTOpax. J\j\* npHMeHeHna cxeMbi ^opMHpOBaHwa nepeHOCOB 68 b npeAJio>KeHHOM 
ycTpoficTBe xapaicrepHO, hto b KanecTBe cwrHajioB reHepauHH nepeHOca, noaaBaeMbix Ha 
Bxozibi 71, Hcnojib3yiOTCH CHrHajibi g n , b KanecTBe curHajiOB pacnpocTpaHeHHfl nepeHOca, 
nonaBaeMbix Ha bxoam 70, Hcnojib3yiOTca CHrHajibi p n , a Ha Bbixosax nepeHOca 72 (j)opMM- 
pyiOTCH CHrHajibi c n . npHneM nepeHOC pacnpocTpaHHerca ot cTapuiHX pa3pwoB ycrpoHCTBa 

15 K MJiaflUIHM. 

3jieMeHT PABH03HA x IHOCTb 60 h nepBbifi MyjibTHnjieiccop 57 n-ro pa3paaa 56 
ycTpowcTBa 4)OpMwpyK)T 3HaneHHe n-ro pa3paaa f n Beicropa pe3yjibTaTOB F b cooTBercrBHe 
c Bbipa>KeHHeM f n = d n AC n v(v n ®u n ) AC n . Ecjih c n =l, to Ha BbixoAe nepuoro Myjib- 
TwnjieKCopa 57 ycraHaBJiHBaeTca 3HaneHHe pa3p*Aa d n Beicropa D; ecjiw c n =0 h u n =l, to Ha 
20 Bbixoae nepBoro MyjibTHnjiencopa 57 ycrraHaBjiHBaeTCH npaMoe 3HaneHHe 3HaKOBoro pa3- 
paaa (v n ) cooTBeTCTByiomero onepaHAa Beicropa D; ecjiH c n =0 h u n =0, to Ha BbixoAe nepso- 

ro MyjibTwnjieKcopa 57 ycTaHaBjiMBaerca HHBepcHoe 3HaneHHe 3HaKOBoro pa3p*Aa (v n ) 

■ 

cooTBeTCTByiomero onepaHAa seicropa D. nojiyneHHbie Ha BbixoAax nepBbix MyjibTHiuieK- 

copoB 57 pa3p^Abi Beicropa pe3yjibTaTOB nocrrynaioT Ha BbixoAM 17 ycrpoMCTBa. 
25 Heo6xoAHMO OTMerHTb, hto ecjiH Ha BxoAbi 16 y crp o hctb a noAaerc* ynpaBJiniomee 

cjiOBoU=(100...0)b, to HH^opMauH*, nocTynaiomaM Ha bxoam 15 ycTpoiicTBa, 6yAeT npo- 

xoAHTb Ha ero BbixoAbi 17 6e3 H3MeHeHH*i (F=D). 

TaKHM o6pa30M, npeAJio^ceHHoe ycrrpoHCTBO ajw BbinwcjieHH^ (J)yHKUHH Hacwme- 

hh* HMeeT 3aAep>iCKy nepeKjnoneHH* npH6jiH3HTejibHO paBHyio 3aAepacice nepeKJuoneHH* 
30 o6biHHoro napajuiejibHoro cyMMaTOpa AByx N-pa3p*AHbix HHceji. ripH stom AaHHoe ycT- 

pOHCTBO n03BOJIfleT OAHOBpeMeHHO BblHHCJLHTb (^yHKUHH HaCbimeHH5I flJia HeCKOJIbKHX 

AaHHbix, pa3pHAHOCTb kotopwx Moacer nporpaMMwpoBaTbCfl nOJlb30BaTejieM. 
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BbiHwcjiHTejibHoe ycrpOHCTBO, cxeMa KOToporo npeflcraBJieHa Ha <j)Hr.7., MMeeT 
BxoAbi pa3pflflOB BeKTopa nepBbix 19, Beicropa BTopbix 20 w Beicropa TpeTbwx 21 onepaH- 
ziob, BXOAbi ycTaHOBKH rpaHwu aaHHbix b Beioropax nepBbix onepaHAOB h pe3yjibTaTOB 22, b 
Bdcropax BTopbix onepaHflOB 23 m b Beicropax TpcTbHX onepaHflOB 24, nepBbifi 25 h BTopofi 
5 26 Bxoflbi ynpaBJieHH* 3arpy3KOH BeicropoB TpeTbHX onepaH^OB b nepBbifi 6jiok naMHTH, 
bxoa ynpaBJieHH* nepecbiiiKofi MaTpHUbi TpeTbHX onepaHAOB H3 nepBoro 6/ioKa naM*TH bo 
BTopofl 6jiok naMMTH 27 h Bbixoabi pa3p*moB BCKTOpOB nepBbix cjiaraeMbix pe3yjibTaTOB 28 
m BeicropoB BTopbix cjiaraeMbix pe3yjibTaTOB 29. flaHHoe ycTponcTBO co;jep>KHT oaBMroBbifi 
perHCTp 50, 3jieMeHT 3a,aep>KKH 51, N/2 jiorHnecKHX 3jieMeHT0B 3AIIPET 75, N/2 fleuiHc})- 

10 paTopOB pa3pauoB MHOKHTejm 76, MaTpnuy yMHOKeHHfl 77 H3 N ctoji6uob no N/2 HneeK b 
Ka^cAOM. Ka^cabifi pa3p*m czjBHroBoro perwcrpa 50 coaep>KHT jiornnecKHH 3jieivieHT 3A- 
ITPET 78, MyjibTMnjieKCOp 79 h Tpnrrep 80. Ka>K£aa >meHka MaTpnubi yMHO>iceHHfl 77 co- 
^ep>KHT nepBbifi 81 h BTopofi 82 Tpwrrepbi, BbinojiH^KDmHe (J)yHKUMM nneeK naM5iTH coot- 
BeTCTBeHHO nepsoro h BToporo 6jiokob naMBTH ycrpoHCTBa, jiorHnecKHH 3Jie\ieHT 3A- 

15 EDPET 83, cxeMy 4>opMHpoBaHH5i pa3paaa nacTHMHoro npon3Be,aeHHfl 84, 0AH0pa3pflAHbiw 
cyMMaTop 85 h MyjibTunjieiccop 86. llpHHeM Ha §wrJ HyiviepauHfl ctoji6uob ^neeK MaTpn- 
Ubi yMHO^ceHHH 77 BbinojiHeHa cnpaBa Hajieso, a HyMepauHfl HHeeK b croji6uax xneeK MaT- 
pHUbi yiviHO>KeHH5i 77 - csepxy bhh3. 

Bxoa KaxcAoro pa3paaa Beicropa nepBbix onepaHAOB 19 ycTpoficTBa noaicniOHeH k 

20 BTOpOMy Bxo^y 0flH0pa3p5mH0ro cyMMaTopa 85 nepson hhqylku cooTBeTCTByiomero 
cTOJi6ua MaTpHUbi yMHO^ceHH^ 77, nepBbifi bxoa oflHOpa3p*mHoro cyMMaTopa 85 Ka>KAofi 
. HHeMKH kotopoh coe^HHeH c BbixoflOM cxeMbi (J)opMHpOBaHM5i pa3paaa nacTHMHoro npoH3- 
BeaeHHfl 84 3Tofi >Ke hhchkm MaTpwubi yMHOHceHwa 77, ynpaBjiMK>mne Bxoflbi MyjibTHnjieK 7 
copOB 86 h HHBepCHbie Bxo^bi ajieMeHTOB 3AITPET 83 Bcex >iMeeK Ka^caoro cTOJi6ua koto- 

25 pofi oGte^MHeHbi m nomanoneHbi k cooTBercTByioiueMy Bxoay ycraHOBKH rpaHwu AaHHbix 
b Beicropax nepBbix onepatmoB h pe3yjibTaTOB 22 ycTpoficTBa. Ka>KflbiH bxozi ycrraHOBKH 
rpaHHu ziaHHbix b Beicropax BTopbix onepanaoB 23 ycrpoficTBa noAKJiiOHeH k HHsepcHOMy 
Bxoziy cooTBeTCTByiomero ajieMeHTa 3ATIPET 75, Bbixoa KOToporo coeawHeH c nepBbiiyi 
bxoaom cooTBeTCTByiomero aeiiiHC^paTopa pa3pJWOB MHOHCHTejifl 76. CooTBercTByioiijHe 

30 ynpaBJiHiomHe bxoam cxeM (jDopMHpOBaHHfl pa3pwa nacTHMHoro npOH3BeaeHHa 84 i-x ane- 
eK Bcex ctojiGuob MaTpHUbi yMHO>KeHH5i 77 o6i>enHHeHbi m noaiaiiOHeHbi k cooTBeTCTByio- 

LUHM BblXOASM i-rO AeiJUM4>paTOpa pa3pflAOB MHO>KHTeJ15I 76, BTOpOH M TpCTHfi BXOAbl KOTO- 

poro noAKJiiOHeHbi k BXO^aM cooTBercTBeHHO (2i-l)-ro h (2i)-ro pa3p«A0B Beicropa BTopbix 
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onepaHAOB 20 ycTpoficTBa (roe i=l,2,. ..,N/2). OpHMOti bxozi j-ro ajieMeirra 3AITPET 75 
coeziHHeH c TpeTbHM bxoaom G" 1 )-™ ZieiUH(j)paTopa pa3pHAOB MHO>KMTejia 76 (roe 
j=2,3,...,N/2). Bxojx Ka>KAoro pa3p*ma Beioropa TperbHx onepaHAOB 21 ycTpoficTBa noa- 
KjiioMeH k BTopoMy HH(f)OpMauHOHHOMy BXO,ay Myjibranjieiccopa 79 cooTBeTCTByromero 
5 pa3pn,aa MBHroBOro peracrpa 50, nepBbifi HH<f>opMauHOHHbifi bxojx KOToporo coe^HHeH c 
BbrxoziOM ajieMeHTa 3AITPET 78 3Toro >Ke pa3p*ma oaBHroBoro perncrrpa 50, nepBbifi hh- 

BCpCHblH BXOfl KOTOporO nOflKJIIOHeH K COOTBeTCTByHDmeMy BXOfly yCTaHOBKH rpaHMu naH- 

Hbix b Beicropax TperbHx onepaH^OB 24 ycTpoficTBa, BTOpofi HHBepcHbifi bxoa 3JieMeHTa 
3ATEPET 78 q-ro pa3p*ma c^BHroBoro peracTpa 50 coe^HHeH c nepBUM HHBepCHbiM bxo- 

10 aom 3JieivieHTa 3AITPET 78 (q-l)-ro pa3p*ma cziBHroBoro perHcrrpa 50 (rae q=2,3,...,N). 
Ilp^MOH Bxo,a sjieivteHTa 3AITPET 78 r-ro pa3p*ma oaBHroBoro perMcrpa 50 coe^HHeH c 
BbixoflOM Tpnrrepa 80 (r-2)-ro pa3pana cusHroBoro perncTpa 50 (rue r=3,4,...,N). YnpaB- 
junomHe Bxozibi MyjTbTMnjieKCopoB 79 Bcex pa3p*moB c^BMroBoro perncrrpa 50 o6i>exiHHe- 
Hbi m noznoiiOHeHbi k nepBOMy BxoAy ynpaBjieHHfl 3arpy3Kofi BeicropoB TperbMX onepaHAOB 

15 b nepBbifi 6jiok naM^TH 25 ycTpoficTBa. Bxo^bi cHHxpoHH3auHH TpHrrepOB 80 Bcex pa3pa- 
jxob c^BHroBoro perMcrpa 50 h bxoa 3jieMeHTa saj^ep^KH 51 o6i>eAHHeHbi h ncmonoHeHbi k 
BTOppMy ■ Bxojxy ynpasjieHM^i 3arpy3KOH BeicropoB TpeTbwx onepanaoB b nepBbifi 6jiok na- 
m#th 26 ycTpoficTBa. Bbixofl MyjibTHnjieKCopa 79 Ka>KAoro pa3pa,aa oaBHroBoro perwcTpa 
50 coeflHHeH c HH<J)opMauHOHHbiM bxoaom Tpwrrepa 80 3Toro >Ke pa3p*ma cflBHroBoro pe- 

20 racrpa 50, BbixoA KOToporo coe^HHeH c HH4>*opMauwoHHbiM bxo^om nepBoro Tpwrrepa 81 
nocneAHefi flnefiKH cooTBeTCTByiomero crojiSua MaTpHUbi yMHoxceHHH 77. Bbixoa nepsoro 
TpHrrepa 81 j-H 5iHeHKH Kaaqjoro CTOJi6ua MaTpHUbi yMHo^ceHH^ 77 coeziHHeH c HH<})opMa- 
UMOHHbiM BxoflOM nepBoro TpHrrepa 81 (j-l)-fi jrnefiKH 3Toro >Ke crojiGua MaTpHUbi yMHO- 
>KeHH^ 77 (rjxe j=2,3,...,N/2). Bxoabi CHHXpOHH3auHH nepBbix TpHrrepoB 81 Bcex nneeK 

25 MaTpwubi yMHcmeHHfl 77 o6T>eAHHeHbi h noAKjnoneHbi k Bbixoay 3JieMeHTa 3aaep>KKH 51. 
Bxoflbi cHHxpoHH3auHH BTopbix TpHrrepOB 82 Bcex MneeK MaTpHUbi yMH05KeHH5i 77 o6*be- 
£HHeHbi h no^KJiiOHeHbi k BxoAy ynpasjieHH^i nepecbijiKofi MaTpnuw Tperrbnx onepaHflOB H3 
nepBoro 6jiOKa naM^TH bo BTOpofi 6jiok naMHTH 27 ycrrpoficTBa. BTopofi HH($>opMauHOH- 
Hbifi bxozi cxeMbi (})opMHpoBaHH>i pa3paaa nacTHHHoro npoH3BeaeHHfl 84 i-fi ^nefiKH q-ro 

30 CTOJi6ua MaTpnuw yMHO>KeHHH 77 coeflHHeH c BbixoaoM 3JieMeHTa 3ATEPET 83 i-fi hmchkh 
(q-l)-ro CTOJi6ua MaTpnuw yMHO^ceHHM 77 (r^e i=l,2,...,N/2 h q=2,3,...,N). BTOpofi Bxo,a 
OAHOpa3pHAHoro cyMMaTopa 85 j-ii HnefiKH Ka^oro croji6ua MaTpHUbi yMHo^ceHHH 77 co- 
eflHHeH c Bbixo^OM cyMMbi oAHopa3p?iziHor6 cyMMaTopa 85 (j-l)-fi hhchkh 3Toro >Ke 
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CT0Ji6ua MaTpHUbi ymhokchrh 77 (rne j=2,3,...,N/2). TpeTHH bxoa OAHopa3paaHoro cyM- 
MaTopa 85 j-i5 hhchkm q-ro CTOJiGua MaTpHUbi ymhohcchh^i 77 coeAHHeH c bmxoaom Myjib- 
TwnjieKCopa 86 (j-l)-H xhcmki\ (q-l)-ro CTOJiGua MaTpHUbi yMHO>KeHHfl 77 (rae j=2,3,...,N/2 
h q=2,3,...,N), a Tperufi bxoa OAHOpa3paAHoro cyMMaTopa 85 j-fi jmeHKH nepBoro CTOji6ua 
5 MaTpHUbi yMHO^ceHna 77 coeAHHeH c TpeTbHM bwxoaom (j-l)-ro AeiiJHcfipaTopa pa3paAOB 
MHO>icHTeji5i 76 (rjxt j=2,3,...,N/2). 

Bhxoa cyMMbi OAHopa3p*mHoro cyMMaTopa 85 nocjieAHeii hhchkh Ka>KAoro ctoji6- 
ua MaTpnubi yMHOHceHH^i 77 aBjmeTCH bmxoaom cooTBeTCTByiomero pa3p*Aa Beicropa nep- 
Bbix cjiaraeMbix pe3yjibTaTOB 28 ycTpoficTBa. Bmxoa MyjibTHn/ieKCopa 86 nocjieAHeH HHeii- 

10 km (q-l)-ro CTOJiGua MaTpnubi yMHOKeHwa 77 aBjiaeTca bmxoaom q-ro pa3paaa Beicropa 
BTopux cuaraeMbix pe3yjibTaTOB 29 ycrpoHCTBa (r^e q=2,3,. ..,N), nepBbifi pa3pnn Beicropa 
BTopbix cjiaraeMbix pe3yjibTaTOB 29 KOToporo noAKJuoneH k TpeTbeMy BbixoAy (N/2)-ro 
AeiuH(J)paTOpa pa3p*AOB mho>k htc ji^ 76. BTopow HHBepcHbiii h np*MOM BxoAbi 3JieMeHTa 
3AIIPET 78 nepBoro pa3p*Aa h np*MOH bxoa aiJieMemra 3AT1PET 78 BToporo pa3p*Aa 

15 CABHroBoro perHcrpa 50, BTopbie HH^opMauHOHHbie bxoaw cxeM cjDopMHpoBaHHfl pa3pMAa 
HacTHMHoro npOM3BeAeHH5i 84 Bcex nneeK nepsoro crojr6ua MaTpwubi yMHO>iceHH>i 77, Tpe- 
TbM BxoAbi OAHopa3paAHbix cyMMaTopoB 85 nepBbix aMeeK Bcex ctoji6uob MaTpHUbi yMHO- 
^ceHHa 77 m np^MOH bxoa nepBoro 3jieMeHTa 3AITPET 75 o6*beAHHeHbi w noAKJiiOHeHbi k 
uiHHe jiorHnecKoro Hyjia. B Ka>KAOH HnefiKe MaTpHUbi yMHO>KeHHH 77 BbixoA nepBoro 

20 Tpwrrepa 81 coeAHHeH c MH^opMauHOHHbiM bxoaom BToporo Tpwrrepa 82, BbixoA KOTopo- 
ro coeAHHeH c npflMbiM bxoaom 3jieMeHTa 3AnPET 83 h nepBbiM HH<J)opMauHOHHbiM bxo- 
AOm cxeMbi (J)opMHpoBaHH5i.pa3p>iAa HacTHMHoro npOH3BeAeHH5i 84, Tperafi ynpaBjiaiOLUHH 
bxoa KOTopofi coeAHHeH c BTopbiM HH(J)opMauHOHHbiM bxoaom MyjibTHruieKCOpa 86, nep- 
Bbifi HH^opMauHOHHbiH bxoa KOToporo coeAHHeH c BbixoAOM nepeHoca OAHopa3pflAHoro 

25 cyMMajopa 85 3toh >Ke HnefiKH MaTpHUbi yMHo^ceHHa 77. 

BbiHHCJiHTejTbHoe ycrrpoHCTBO npeAHa3HaneHO aji* <J)opMHpOBaHHH AByxpHAHoro 
KOAa pe3yjibTaTa onepauHH yMHO^ceHwa Beicropa BTopbix onepaHAOB 
Y = (Y, Y 2 Y K ), pa3pHAbi KOToporo noAak)TC5i Ha BxoAbi 20 ycrrpoHCTBa, Ha MaT- 



pnuy TpeTbHx onepaHAOB Z = 



fj 7 ... 7 A 

z z * • z 

^2,1 ^2.2 ^2.M 



, npeABapHTejibHO 3arpy>KeHHyK> m 



30 xpaHHmyioca bo btopom 6AOKe naM«TM ycTpoflcxBa, c npH6aBJieHneM k nojiyneHHOMy npo- 
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H3BeaeHHK) Beicropa nepBbix onepaHflOB X = (X, X 2 X M ), pa3p*Abi KOToporo 

noaaiOTCfl Ha Bxoabi 19 ycTpowcTBa. Tlpu stom b KaacaoM Taicre pa6oTbi ycrrpOMCTBa Ha ero 
Bbixoziax 28 h 29 4>opMHpytoTCfl pa3p*mbi BeicropoB A = (A, A 2 A M ) w 

B = (B, B 2 * • - B M ) , cyMMa KOTOpbix xBsixercn pe3yjibTaTOM onepauHH X + YxZ. 
5 To ecTb cyMMa m-x ajieivieHTOB BeicropoB A m B onpe^ejifleTca Bbipa>KeHHeM: 

A.+B. =X m +i:Y k xZ k . m (m-l,2,....M). 

k = l 

Beicrop X npeziCTaBji5ieT co6oh N-pa3p5mHoe cjiobo, b kotopom ynaKOBaHO M aaH- 
Hbix, npejacTaBjieHHbix b .aonojiHHTejibHOM KOjxe vi flBjuiiomHxcfl 3JieMCHTaMH 3Toro Beicro- 
pa. ripw 3tom MJiaaiune pa3p*mbi Beicropa X hbjihiotch pa3paaaMH nepBoro aaHHoro X v 
10 aajiee cjieayioT pa3paabi BToporo aaHHoro X 2 h t.jx, OrapuiHe pa3pfl£bi Bemropa X hbjihiot- 
ch pa3p5ijDiaMH M-ro ziaHHoro X M . npH Taicon ynaKOBKe v-h pa3p*A m-ro #aHHoro X m abji*- 

m-1 

eTca (v + ^N m )«m pa3paaoM Beicropa X, me N m -pa3p5mHOCTb m-ro aaHHoro. X m Beicro- 

pa X, v=l,2,...,N m , m=l,2,...,M. KojiHMecTBO aaHHbix M b Beicrope X h kojimhcctbo pa3- 
paaoB N m b KaacflOM m-M zjuhhom X^ 3xoro Beicropa (m=l,2,.. .,M) Moryr npHHHMaTb jiio- 
15 6bie uejiOHHCJieHHbie 3HaneHH* ot 1 ao N. EtfHHCTBeHHoe orpaHHHeHwe 3aKJiK)HaeTCH b 
tom, hto cyMMapHaii pa3pHAHOCTb Bcex jiaHHbix, ynaKOBaHHbix b oahom Beicrope X, ,uoji>k- 
Ha 6biTb paBHa ero pa3paaHocTH; 

IN M = N. • 

Beicrop Y npeACTaBjriHer co6oh N-pa3pHflHoe cjiobo, b kotopom ynaKOBaHO K aaH- 
20 Hbix, npezicTaBjieHHbix b AonojiHHTejibHOM Koie h ABJiaiomHxca 3 jieMeHTaM h 3Toro Beicro- 
pa. OopMaT Beicropa Y aHajiorHneH (})opMaTy Beicropa X. OflHaico aaHHbie Beicropbi Moryr 

pa3JIHHaTbCH KOJIHHeCTBOM H pa3pHflHOCTbK> OTflejIbHblX flaHHblX, ynaKOBaHHbix B 3THX BeK- 

Topax. KojiHMecTBO pa3pwoB N' k b k-M aaHHOM Y k (k=l,2,...,K) Beicropa Y MoaceT npH- 
HHMaTb uejioHHCJieHHoe neTHoe 3HaneHHe ot 2 zio N. KojiHMecTBO .qaHHbix K b Beicrope Y 
25 MO^ceT npHHHMaTb jno6oe uejionncjieHHoe 3HaHeHHe ot 1 ao N/2. OflHaico, cyMMapHaa 
pa3pflflH0CTb Bcex ^aHHbix, ynaKOBaHHbix b oahom Beicrope Y, aoji>KHa 6biTb paBHa ero 

pa3pHflHOCTH: 
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ZN k =N. 



10 



15 



20 



k=i 

k-a cTpoKa MaTpwubi Z npcacTaBjiaeT co6ofi Beicrop aaHHbix 
Z k =(Z kl Z k2 ... Z kM ), rae k=l,2,...,K. npHMCM Ka^Kflbifi H3 BeKTopoB Z lt Z 2) 

Zk MMCTb TOHHO TaKOH >Ke (J)OpMaT, HTO H BGKTOp X. 

Beicropbi A h B, ^opMHpyeMbie Ha Bbixoaax 28 w 29 ycrrpoHCTBa, HMeiOT tomho Ta- 

KOH >Ke (J)OpMaT, HTO H BdCTOp X. 

HacTpofiKa annaparypbi b bi h h cji HTe ji b h o ro ycTpoHCTBa Ha o6pa6oTKy BeicropoB 
TpeGyeMbix 4>opMaTOB ocymecTBjiflerca nyTeM noaanH N-pa3p$mHoro ynpaBji^fomero cjio- 
Ba H Ha Bxo^bi ycrraHOBKH rpaHwu aaHHbix b Beicropax nepBbix onepaHjjOB h pe3yjibTaTOB 
22 ycTpoficTBa h (N/2)-pa3p5i,aHoro ynpaBJiaiomero cjiosa E Ha Bxoabi ycraHOBKM rpaHwu 
^aHHbix b Beicropax BTopbix onepaHflOB 23 ycnpoHCTBa. 

EziHHHHHoe 3HaHeHHe n-ro pa3p^a h n cjioBa H 03HanaeT, kto ycTpowcTBO 6y#eT 
paccMaTpMBaTb n-fi pa3pa^ Ka>K£oro H3 bcktopob X, Z,, Z 2 , ... ? Z^, KaK CTapuiHM pa3paa 
cooTBeTCTByiomero 3JieMeHTa jxslhhoto Beicropa. KojiHHecTBo e^nHMMHux 6htob b cjiobc H 

paBHO KOJlHHeCTBy 3JieMeHT0B B Ka>KflOM H3 BeKTOpOB X, 2j U Z* 2 , ... , Zj;! 



EnHHHHHoe 3HaMeHwe i-ro pa3paaa e ; anoBa E osHaMaeT, hto ycTpowcTBO 6yaeT pac- 
CMaTpHsaTb i-fo napy pa3p^flOB Beicropa Y, KaK rpynny MJia^uiwx pa3p>moB cooTBeTCT- 
Byiomero 3JieMeHTa aaHHoro Beicropa. Kojimhcctbo enHHHHHbix 6htob b ariose E paBHO 

KOJIHHeCTBy 3JICMCHTOB B BGKTOpe Y: 



BbinojiHeHHK) onHcaHHOH Bbiiue onepaunw aoji>KHa npeflmecTBOBaTb npoueaypa 
3arpy3KH MaTpwubi Z bo BTOpofi 6jiok naMiiTH ycTpoiicTBa, tyyuKnim aneeK naMHTH koto- 
poro BbinojiHHiOT BTOpbie TpHrrepbi 82 nneeK MaTpHUbi yMHO^KCHmi 77. ^aHHaa npoue^ypa 
BbinojiHaerca b ztBa 3Tana. 



N/2 




BNSDOCID: <WO 996641 9A1 J_> 



WO 99/66419 * * PCT/RU98/00449 

48 

nepBOHanajibHO b TeneHHe N/2 TaKTOB Marpnua Z npeo6pa3yeTC* b MaTpMLiy 



^ 7 7 ... 7' ^ 

^1 | ^1,2 1 ,M 



z = 



z v z w • z 



2.M 



KOTOpaa 3arpy>i<aeTca b nepBbin 6jiok naMflTH ycT- 



^Z N/2J Z N/22 ••* Z N/2M y 
poRcTBa. npHneM i-H CTpOKa MaTpwubi Z' npeACTaBJi^eT co6oh seicrop aaHHbix 
Z\ = (Zj , Zj 2 ... Z' s M ) , KOTopbiH BnocjieACTBHH 6yAer yMHO>KaTbC5i Ha i-K) napy pa3- 

5 phziob Benropa Y (i=l,2,...,N/2). Bee Beicropbi Z\ , Z 2 Z N/2 hmciot tohho TaKofi ace 

4>opMaT, mto h jik)6oh M3 BCKTOpOB Z u Z 2 , . . . , Z^ Ilpeo6pa30BaHHe MaTpHUbi Z b MaTpnuy 
Z BbinojiH^eTCH nyTeM 3aMeHbi k-H ctpokh Z k (k=l,2,...,K) MaTpHUbi Z Ha N k 12 crpoK 
X Z Z MaTpwubi Z\ (JjopMHpyeMbix b cooTBeTCTBwe c BbipaaceHH- 

eivr. 

10 Z; +i =Z k x2 2(H) 0=1,2,.. .,N k /2), 

rae I k - cyMMapHoe kojihhcctbo nap pa3pHAOB b k nepBbix onepaH^ax Beicropa Y, paBHoe 

I k =ZN' v /2. 

v=l 

H3 npe^CTaBjieHHoro Bbiuie Bbipa^ceHHH cjie^yeT, mto Z, = Z m Z n . /2+) = Z 2 , 
Z = Z. h t.a. To ecTb Bee ctpokh MaTpnuw Z 6yAyT npHcyTCTBOBaTb h b Mafpw- 

15 ue Z', ho, KaK npaBHJio, Ha apyrax no3HUHHx. 

npeo6pa30BaHHe MaTpHUbi Z b MaTpHuy Z BbinoJiHae-rca c noMombio cABwroBoro 
peracTpa 50, KOTopbifi HMeer ABa pe>KHMa pa6o™. B pokhmc 3arpy3KH Ha ynpaBJiaiomHH 
bxoa 25 ycTpOHCTBa noAaeTca eAHHHHHbiii cHraaJi, h Bee MyiibTHnjieKCopbi 79 cABHroBoro 
peracTpa 50 HanwHaiOT nponycKaTb Ha HH^opMaunoHHbie bxoaw TpurrepOB 80 cabhfobo- 

20 ro perHCTpa 50 pa3p*Afei Beicropa AaHHbix, noAaBaeMbie Ha bxoaw 21 ycrrpOHCTBa. B pe^cw- 
Me cABHra Ha ynpaBJiaiomHH bxoa 25 ycTpoficTBa noAaercfl HyjieBofi CHrHaji, w Bee Myjib- 
THnjieKCopbi 79 CABHroBoro perHCTpa 50 HaHHHaiOT nponycKaTb Ha HH(|)opMauHOHHbie 
BXOAbi TpnrrepoB 80 cABwroBoro peracrrpa 50 HH(J)opMauHK) c bmxoaob cooTBeTCTBytomHx 
3JieMeHTOB 3ATCPET 78 cABwroBoro perncrpa 50. Ha BbixoAe 3JieMeHTa 3ATIPET 78 r-ro 

25 pa3p»Aa (r=3,4,...,N) CABHroBoro perHCTpa 50 4>opMHpyeTca curHaji w r _ 2 Ah r Ah H , rAe 
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w r _ 2 - HHC^opMauM*, xpaHamaHCH b Tpnrrepe 80 (r-2)-ro pa3paaa CABHroBoro perncTpa 50, 
a 1\ - 3HaneHMe r-ro pa3p*ma N-pa3p*mHoro ynpaBjiMtomero cjiOBa H, KOTopoe noaaeTca Ha 
Bxozibi 24 ycTpoiiCTBa h ycTaHaBjiMBaer rpaHHUbi flaHHbix b o6pa6aTbiBaeMbix Beicropax. 
3jreMeHTbi 3AI1PET 78 npeflOTBpamafOT pacnpocTpaHeHHe HH(})opMauHH Meacay pa3p*ma- 
5 mh caBwroBoro perHCTpa 50, xpaH^mMMH pa3paabi pa3JiHHHbix sjicmchtob BeKTopa ,aaH- 
Hbix, npeziBapHTejibHO 3arpy>KeHHoro b c^BHroBbiH perncrp 50. Ha Bbrxoae sjieivieHTOB 
3ATIPET 78 ziByx Mjia/jiiiHX pa3p5moB oaBHroBoro perwcTpa nocroHHHO (j)opMHpyK>TC5i Hy- 
jieBbie CHTHaJibi, Tan KaK hx npHMbie Bxoflbi ncxmonoHeHbi k luhhc jiorHHecKoro uynx. Ta- 
khm o6pa30M, CABMroBbiH perHCTp 50, HaxoaaiUHMCH b pe>KHMe CABHra, BbinojiHaeT apM<^- 
10 MeTMMecKMM cjxbvw xpaH^merocfl b hcm Beicropa aaHHbix Ha asa pa3p*ma bjicbo, hto 3kbh- 
BajieHTHO yMHOKCHMto 3JieMeHTOB 3Toro Beicropa Ha HCTbipe. 

ELpeo6pa30BaHHe MaTpwubi Z b MaTpnuy Z BbinojiHAerca 3a N/2 TaKTOB. B Kaxc- 

flOM H3 3THX N/2 TaKTOB Ha ynpaBJIHK>IUHH BXOJX 26 yCTpOHCTBa nOflaCTCH CHHXpOCHrHajl, 

KOTOpbifi nocrynaer Ha Bxoflbi CHHxpoHH3auHH TpwrrepoB 80 cuBHroBoro pemcTpa 50, a 
15 Ha BxoAbi ycTaHOBKM rpaHHu aaHHbix b Beicropax TpeTbHX onepaH^OB 24 ycrrpOHCTBa He- 
npepbiBHO noAaeTCH onHcaHHoe Bbime N-pa3pazjHoe ynpaBjiaiomee cjiobo H, KOTopoe npw 
BbinojiHeHMH onepauHH X + YxZ no oKOHnaHHH 3arpy3KH MaTpnubi Z 6yaeT nojiaBaTbCfl 
Ha BxoAbi 22 ycrpoHCTBa. B i-M Taicre (i=l,2,.. .,N/2) Ha ynpaBJuuoiuHH bxojx 25 ycTpowcTBa 
no^aeTca i-H pa3paa e; onHcaHHoro Bbime (N/2)-pa3p$mHoro ynpaBJiHK>mero onoBa E, ko- 
20 Topoe npH BbinojiHeHMH onepauHH X + Y x Z no OKOHHaHHH npouecca npeo6pa30BaHHfl 
h 3arpy3KM MaTpnubi Z Gyaer noaasaTbca Ha Bxoxibi 23 ycrpoHCTBa. 

B (I k .,+1)-M Taicre (k=l,2,...,K), Koraa Ha bxoa 25 ycrpoHCTBa noflaeTca pa3p*m 
cjiOBa E, HMetomMH eflHHHHHoe 3Ha4eHHe, Ha BxoAbi 21 ycTpowcTBa nocTynaKvr pa3paabi 
Beicropa Z kl KOTopbifi 6yaeT 3anHCbisaTbCfl 6e3 H3MeHeHHH b TpHrrepw 80 cflBHroBoro pe- 
25 rncTpa 50. B KaacAOM H3 ocTajibHbix N/2-K TaKTOB, Konaa Ha bxozi 25 ycTpoficTsa noziaeTCH 
pa3pHfl cjiOBa E, MMeiOLUHH HyjieBoe 3HaneHHe, b TpHrrepbi 80 CflBHroBoro perwcrrpa 50 
6yAyT 3anHCbiBaTbC» yBejiHneHHbie b neTbipe pa3a 3HaHeHHs sjicmchtob Beicropa naHHbix, 
xpaHflmeroca b cabhfobom perHcrpe 50. 

TaKMM o6pa30M, no OKOHnaHHH i-ro Taicra (i=l,2,...,N/2) npouecca npeo6pa30Ba- 

30 hhh MaTpMUbi Z b MaTpHuy Z b Tpwrrepax 80 cflBHroBoro perHCTpa 50 6yzieT xpaHHTcn 

BeKTop Z . . 
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HH<i)opMauHH c Bbixo^OB cflBHroBoro peracTpa 50 noc-rynaer H a HH^opMaunoHHbie 
Bxoflbi nepBoro 6jiOKa naMaTH ycTpoficTBa, KOTopbifi peajmaoBaH Ha nepBbix TpHrrepax 81 
aneeK MarpHUbi yMHoaceHHa 77. Maxpwua N H a N/2 T P nrrepoB 81 o6pa3yeT N naparuiejib- 
ho BicniOHeHHbix (N/2)-pa3 P JWHbix Cfl BnroBbix perncrpoB, Ka>KAbiH h 3 Koxopbix coctoht m 
5 N/2 nocjieaoBaTejibHO BKJiiOMeHHbix TpurrepoB 81, BXoaamHX b cocraB aMeeK oflHoro hs 
ctoji6uob MaTpHUbi yMHOJKeHHa 77. no3TOMy M aT P nua TpHrrepoB 81 momcct paccMaTpH- 
Bai-bca KaK 6jiok naMaTH, HMCiomHii nopT BBoaa M ara3HHHoro THna h coflep>icaiuHH N/2 
aneeK navmTH, Kaacaaa hs KOTopbix o6ecneHHBaeT xpaHeHHe N-paspawbix cjiob. OyHKUHH 
i-H HnefiKH nepBoro 6jioica naM*™ BbinojmaKrr Tpwrrepbi 81 aneeK i-H ct P okh MarpHUbi 
10 yMHoaceHHH 77 (i= 1,2,..., N/2). 

CHHxpocHrHaji, noflaBaeMbifi Ha Bxoa 26 ycrpoHCTBa b KaaaiOM Taicre b TeneHHe 
Bcero npouecca npeo6pa30BaHHa MaTpwubi Z b MarpHuy Z", nocrrynaeT nepes sjicmcht 
3aaep>KKH 51, b KanecTBe KOTOporo MoaceT 6biTb ncnojib30BaH o6biHHWH HHBepTop, Ha 
Bxoflb. cHHxpoHHsauHH nepBbix TpwrrepoB 81 Bcex aneeK MaTpHUbi y MH o>KeHHa 77, rio- 
15 3TOMy oflHOBpeMeHHO c npeo6pa30BaHHeM MaTpnu'bi Z b Marpwuy Z 6yaeT npoHexoflHTb 
3 arpy 3 Ka MaxpHUbi Z' b nepBbiii 6jiok naN-iara ycrpoHCTBa. no OKOHnaHHH npouecca sa- 
rpysKH b nepBbix Tpwrrepax 81 aneeK i-fi cttjokh MaTpHu'w yMHoaceHHa 77 6yaeT conep- 
JKaTbCJI BeKTOp Zj- (i=l,2,...,N/2). 

nocjie 3Toro Ha ynpaBjiawiuHH bxoa 27 ycTpoficTBa b TeneHHe oflHoro Taicra nojia- 
20 erca CHHxpocHrHan, no KOTopoMy coflep5KHMoe nepBbix TpHrrepoB 81 Bcex aneeK MaTpHUbi 
yMHOJKeHtw 77 nepenncbiBaercH bo BTopue Tpurrepu 82 sthx *ce aneeK MaxpHuw yMHO- 
aceHH* 77. MaTpnua N Ha N/2 TpnrrepoB 82 mojkct pacciuaTpHBaTbca KaK BTopofi 6jiok 
naivwTH, coaep>KamHH N/2 aneeK naMa™, Kaacflaa hs KOTopwx o6ecneHHBaer xpaHeHue N- 
paspawbix cjiob. <DyHKUMH i-fi aneHKH BTOporo 6jiOKa naMa™ BbinojmaiOT BTopwe Tpnr- 
25 repb. 82 aneeK i-fi crpoKH MaxpHUbi yMHOHcemw 77 (i=l,2,...,N/2). TaKHM o6pa30M, sa 
oflHH Taicr npoHCXOflHT nepecbiJiKa MaTpHUbi Z' hs nepBoro bo BTopoii 6jiok naMjrrH ycr- 

pOHCTBa. 

HaHHHaa co cjiejryiomero Taicra HcnoJiHHTeJibHbie y 3 Jibi BbiHHCJiHTeJibHoro ycTpofi- 
CTBa, k KoropbiM othochtch sjieMeHTbi 3AITPET 75, fleiiiH4)paTopbi paapaflOB MHOJKHTejiefi 
30 76, a TaKace Bxoflawne b cocraB aneeK MaTpHUbi yMHoaceHHa 77 sjieMeHTbi 3ATTPET 83, 
. cxeMbi (jjopMHpoBaHRH paapafla nacTHMHoro npoHSBeaeHna 84, oflHopaspaflHbie cyMMaTO- 



/ 

/ 

/ 

/ 

/ 
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pbi 85 h MyjibTHirneKcopbi 86, 6yayT b Ka^KAOM Taicre BbinojinaTb onHcaHHyjo Bbime one- 
pauMio 

A+B=X+YxZ 

IlpH 3tom i-M AemH(}>paTop pa3pHAOB mhokhtcjia 76, i-w 3jieMeHT 3AIIPET 75, a 
5 TaioKe BxoAHmHe b cocTaB aneeK i-ii crrpoKM MaTpwubi yMHO>KeHH5i 77 3JieMeHTbi 3AEDPET 
83 h cxeMbi 84 anyacaT jxjix 4)opMHpoBaHH5i pa3p*moB nacrrHHHoro npoH3Be,aeHMfl Beicropa 
Z 1 , xpaHflmeroca bo BTopbix Tpnrrepax 82 HHeeic i-fi crpOKH MaTpMUbi yMHO>KeHMfl 77, Ha 

i-KD napy pa3p*moB Y. Beicropa Y (3Aecb m hh>kc i=l,2,. ..,N/2): 

P:=z;xy;. 

10 Bee HacTHHHbie npoH3BejteHH^ BbiHHCJiaiOTCfl no MOAH^HUMpoBaHHOMy ajiropnTMy 

ByTa, b cooTBeTCTBHe c KOTopbiM 3HaHeHM5i 2i-ro h (2i-l)-ro pa3p*moB Beicropa Y m cnrHa- 

Jia nepeHOca C; M3 coce^Hefi MjiazuueH napbi pa3pauoB MHoacMTejia onpeaejiaiOT 3HaneHMe 

nacTHMHoro npoH3BezieHH5i P ; cjieAyiomHM o6pa30M: 

ecjiH y 2i =0, y 2M =0 h q =0 mjih y 2i =l, y 2i _,=l m C; =1, to Pj= 0; 
15 ecjTH y 2i =0, y2i_,=0 h c ; =1 hjim y 2i =0, y^l h C; =0, to P ; = Z\ ; 

ecjiH y 2i =0, y 2M =l u c ; =1, to P;= 2 x Z\ ; 

ecjiH y 2i =l, y 2 i-i = 0 h c ; =0, to P ; = - 2 x Z\ ; 

ecjiH y 2i =l, y 2i .!=0 m c ; =1 mjih y 2i =l, y 2i . 1 =l h c- =0, to Pi—Zj . 

B oObiHHbix AByxonepaH.aHbix yMHOKHTejiax Byra b KanecrBe CHrHajia nepeHoca q 
20 Hcnojib3yeTCH (2i-2)-M pa3pHA mho^khtcji^. B npeAJio>KeHHOM ycTpOHCTBe, nae mhokhmbim 

HBjiiaeTCH Beicrop onepaKaoB nporpaMMHpyeMofi pa3paaHocTM, cMrHaji nepeHoca c t <j)opMH- 

pyeTCH Ha Bbixozie i-ro sjieivieHTa 3ATIPET 75 h onHCbiBaerca cjieayiomHM jiorwnecKHM 

Bbipa^ceHMeM: 

25 rae y 2i _ 2 - (2i-2)-i5 pa3p*,a Beicropa Y, e, - i-M pa3p>m ynpaBjiaiomero cjiosa E. npMMeHeHHe 
sjievieHTOB 3ATIPET 75 no3BOJiHer 6jiOKHpOBaTb pacnpocrpaHeHHe nepeHOCOB MOK^y na- 
paMH pa3p*moB Beicropa Y, othocmlummmch k pa3HbiM sjiervieHTaM Beicropa. 

Ha Bbixoaax i-ro AeuiH^paTopa pa3p*moB MHO>KHTejiJ* 76 <J)opMMpyiOTCfl cjieAyio- 
lUHe CMTHajibi: 

30 one, =y aw 0c,, two, = y 2M 0 Ci Ay 2i , ©y 2i , sub.=y 2i . 
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flaHHbie cHrHajibi ocyuiecTBJiHKrr ynpaBJieHHe cxeMaMH <J>opMHpoBaHH* pa3pjwa 
4acTHHHorb npoHSBeaeHH* 84 jmeeic i-fi ctpokh MaTpnubi yMHoaceHHa 77, Ha nepBbie hh- 

4) 0 pMaUHOHHbie BXOflbl KOTOpblX C BblXOflOB BTOpblX TpHrrepOB 82 5!HeeK i-H CTpOKH M3T- 

pnubi yMHoaceHH* 77 noaaiOTC* paspaflbi Beicropa Z\, a Ha BTopue HHCpopMauHOHHbie 
5 Bxoflbi c bwxoaob 3Jie M eHTOB 3AIIPET 83 aneeK i-ii ct P okh M aT P HUbi yMHOJKeHHJi 77 no- 
natorcH paspHflbi Beicropa X\ . 3ne M em 3AITPET 83 i-H aneHKH n-ro croji6ua MarpHUbi 
yMHOJKeHHJi 77 (popMHpyeT (n+l)-H paspafl z[ a+t Beicropa Z ,' b cooTBercTBHe c Bbipa>Ke- 
Hnein 

<„ + , =<» A K 

10 me z in - n-fi paspaa Beicropa Z\, xpaHaiuHHca b TpHrrepe 82 i-fi hhchkh n-ro CTOJi6ua 

MaTpwubi yMHO>KeHHJi 77, h„ - n-fi paspw ynpaBjiaiomero cjiob3 H (i=l,2 N/2 h 

n=l,2,...,N). H3 flaHHoro Bwpa>KeHHa cjieayeT, hto Beicrop Z; paBeH 2x Z, h HineeT tom- 

ho TaKOH ace (J)opMaT, hto h Beicrop Z ; . 

3jieMeHTbi H 90 h 91 h sjieMeHT HJTH92, BxoflaiuHe b cocraB cxeM (popMHpoBaHH» 
15 pa3p*fla nacTHMHoro npon3BeaeHH>i 84 nneeK i-H crpoKH MaTpHUbi yMHO^eHH* 77, o6pa- 
3yK)T N-pa3p5iflHbiH KOMMyraTop, Ha Bbixoa KOTOporo npw one^l h two ; =0 npoxquHT BeK- 
TOp Z ; , npw one;=0 h two ; =l - Beicrop Z" , a npH one^O h two ; =0 - Beicrop c HyjieBbiMH 
3HaMeHH«MH Bcex pa3pswoB. TaKHM o6pa30M; Ha Bbrxoaax aaHHOro KOMMyraTOpa (popMH- 
pyeTC« Beicrop P,' , KOTOpbifl npH sub;=0 paBeH Beicropy HacTHMHbix npoH3BeaeHHH P ; , a ripn 

20 sub;=l paBeH -P;. 

IfeMeHeHHe 3HaKa Kaayioro sjieMeHTa Beicropa P[, Heo6xoflHMoe nnn nojiyneHHH 
Beicropa P ; npH sub;=l, mojkct 6brrb BbinojiHeHO nyreM HHBepTHpoBaHH* icarcfloro pasp>wa 
Beicropa P,' h npn6aBJieHna eflHHHUbi k KaacflOMy 3JieMeHTy HHBepTHpoBaHHoro Beicropa. 
3jieMeHTbi HCKJUOHAIOmEE HUM 93, BxoaawHe b cocTaB cxeM <popMHpoBaHna pa3pa- 

25 aa HacTHHHoro npoH3BeaeHHfl 84 jmeeK i-fi crpoKH MaTpnubi yMHoaceHH* 77, BbinoJimnoT 
4>yHKUHH HHBepTOpOB, ynpaBJiaeMbix cHrHajiOM sub ; . npH sub ; =0, Beicrop P , npoxoflHT ne- 
pe3 3JieMeHTbi HCKJIIOHAIOmEE HJIH 93 Ha Bbrxoflbi cxeM (bopMHpoBaHim paspaaa nac- 
THHHoro npOH3BeaeHHii 84 aneeK i-ii crpoKH MaTpHuw yMHO»eHna 77 6e3 H3MeHeHHH. IIpH 
sub;=l 3JieMe H Tbi HCKJIIOHAIOmEE HJTM 93 HHBepTHpyiOT KaacflbiH paspjw 3Toro bck- 
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Topa. TaKHM o6pa30M, Ha Bbixoaax cxeM 4)opMHpoBaHHfl pa3p>ma HacraHHoro npoH3Bezie- 
hmh 84 aneeK i-fi ctpokh MaTpnubi yMHOKeHna 77 <j)opMHpyerca N-pa3p5mHbifi Beicrop F , 

MMeiOLUHM TOHHO TaKOM >Ke (})OpMaT, HTO H BCKTOpbl X, Z,, Z 2 ,..., Z N/2 , M y/tOBJieTBO- 

pnioiUHH BbipanceHHK): 
5 P.+SUB^, 

rae SUB; - N-pa3pflflHbiii Beicrop, m-M 3jieMeHTOM KOTOporo xsnxercx N m -pa3paaHbiH one- 
paHA (00... 0 subjb, MJiazuiiHH pa3p*m KOToporo paBeH sub i? a ocTajibHbie pa3p^bi HivteioT 
HyjieBbie 3HaneHna. 

O^HOpa3p^flHbie cyMMaTopbi 85 h MyjibTMnjieKcopbi 86 nneeK MaTpHiibi yMHO>KeHM5i 
10 77 cjiyncaT nsm $opMHpoBaHHfl AByxpflAHoro Ko^a cyMMbi BeicropoB X, P, , P 2 P N/2 , 
SUB^ SUB 2 ,..., SUB N/2 . B aaHHOH cxeMe co6cTBeHHO cjio>KeHHe BbinojiH^eTca c noMO- 
mbK) oxmopa3p5mHbix cyMMaTopoB 85, ksk h b o6biHHbix cxeMax cjio>KeHM5i N/2+1 onepaH- 
aob, nocTpoeHHbix Ha ochobc cyMMaTopoB c OTjioxceHHbiMH nepeHocaMH. MyjibTHnjieicco- 
pbi 86 cjiy^caT jinx 3aMeHbi cnrHajiOB nepeHoca Meacay CTOJiGuaMM o;iHopa3p5mHbix cyrviMa- 

15 TOpOB 85, BbinOJlH*K>mHX CJTO>KeHMe pa3JIHMHbIX 3JIGM6HTOB BdCTOpOB, Ha CHrHaJlbl subj, 

sub 2 , sub N/2 . Ecjih (q-l)-H pa3pnA ynpaBJiniomero cjiosa H paBeH Hyjiio, to MyjibTHn- 
jieKcopbi 86 HneeK (q-l)-ro CTOJi6ua MaTpwubi yMHOKeHwa 77 nponycnaiOT Ha cd otb ctct- 
ByiomHe BxoAbi OAHOpa3pHAHbix cyMMaTopoB 85 aneeK q-ro crroji6ua MaTpnubi y m h o>kch ha 
11 CHrHajibi c BbixoAOB nepeHoca OAHopa3p5iAHbix cyMMaTopoB 85 jmeeK (q-l)-ro crojiGua 

20 MaTpHUbi yMHo^ceHH^ 77 (q=2,3,...,N). Ecjih (q-l)-il pa3p«A h q .j ynpaBJiaiomero cjiOBa H 
paBeH eAHHHue, to MyjibTHnjieiccopbi 86 «neeK (q-l)-ro CTOJi6ua MaTpHUbi yMHo>KeHHfl 77 
nponycKaKDT Ha cooTBeTCTByiomHe BXOAbi OAHopa3pHAHbix cyMMaTopoB 85 nneeK q-ro 
crroji6ua MaTpHUbi yMHO>KeHHfl 77 cnrHajibi sub^, sub 2 ,..., sub N/2 c BbixoaoB AeuiHc|)paTopoB 
pa3pHAOB 'MHoxurrejia 76 (q=2,3,...,N). B pe3yjibTaTe Ha Bbixoaax 28 h 29 ycTpoflcTBa 

25 ^)opMHpyK)TCH Beicropbi A h B, cyMMa paBHa 

N/2 N/2 N/2 

A+B = X + £(P i "+SUB i ) = X + 2P i =X + XY;xZ;. 

i=I i=! i=l 

CrpynnHpoBaB wacTHHHbie npoH3BeAeHH5i, OTHOcamHeca k OTaejibHbiM sjieMeHTaM 
Beicropa Y, nocjie^Hee Bbipa>KeHHe mo)kho npeacTaBHTb b cjieayiomeM BH^e 

K N^/2 K Nfc/2 



a + b = x+£ 2 Y,; i+j xz; Htj =x + x Z K.^ 

k = 1 j=] t = l j=l 



20-D 
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C yneTOM Toro, hto Ka>icabiH k-fi ajieivieHT eeicropa Y paBeH 



N k /2 



Y. = Y T x 2 2(H) , npe^biflymee BbipaaceHHe npeo6pa3yeTC*i cue^ytouuHM o6pa30M: 



a+b = x+£y k xz k 



k = l 



TaKHM o6pa30M, Ha Bbixoaax 28 w 29 ycTpoHCTsa ^opMHpyerrcjj flByxp^Hbifi kojx 
pe3yjibTaTa onepauHH X + YxZ. 

BbiMHCjiHTejibHoe ycTpoficTBO opHeHTHposaHO Ha naKCTHyK) o6pa6oTKy BeicropoB 
AaHHbix, npw KOTopon MHO>KecTBp BeicropoB BXoziHbix onepaHflOB, noziaBaeMbix nocneao- 
BaTejibHO Ha KaacabiH H3 bxo^ob 19 h 20 ycrpOHCTBa, pa36HBaeTC$i Ha nocjieziOBaxejibHO 
o6pa6aTbiBaeMbie noaMHO^cecTBa (naKeTbi). CoBOKynHOCTb BeicropoB Bxo^Hbix onepaHflOB, 
noxiaBaeMbix Ha Ka^biw H3 bxoaob 19 h 20 ycrpoficTBa h bxoahluhx b x-h naKeT, mo>kho 



npe^crraBHTb b BH,ae Beicropa BeicropoB aaHHbix: 

'x T -^ 



X T = 



X T ' 2 



Y T = 



( Y TJ ^ 



i.T, 



rne T T - kojimhcctbo BeicropoB, BxoaamHX b cocTaB Kaac^oro x-ro naKera. ELpHHeM see BeK- 

TOpbl, BXOAHIUHe B COCTaB OflHOrO naKCTa ,ELO.n>KHbI MMeTb OAHHaKOBblH 4>°P m &t, to ecTb 

HH(|)opMami^, no^aasaeMaj! Ha ynpaBJiflfomwe Bxo/ibi 22 h 23 ycTpoitcTBa, He AOJUKHa h3mc- 
HHTbca b npouecce o6pa6oTKH ozmoro naKera BeicropoB. 

06pa6oTKa x-x naKeTOB X T h Y t BbinojiHaeTCfl 3a T t TaicroB. Ilpn 3t6m b Ka>KAOM t- 
m Taicre BbiMHCjiHTejibHoe ycTpoHCTBO BbinojiHaeT onepauMio 

A Tt + B tl =X Tl + V T ' 1 xZ T (t=l,2,...,T t ), 
rjxe Z T - coflep>KHMoe BToporo GjipKa naM^rrn ycTpoHCTBa, KOTopoe b npouecce o6pa6oTKH 
x-x naKCTOB X T h Y t aojokho ocTaBaTbca HeH3MeHribiM. 

OAHOBpeMeHHO c o6pa6oTKofi x-x naKCTOB BeicropoB BbinonHflerca onHcaHHaa Bbi- 

uie npoueaypa noanexiOBaTejibHOH 3arpy3KH seicropOB Z^ +I , Z] +l Z* +1 c bxoaob 21 

ycTpoiicTBa b nepBbifi 6jiok naivwTH ycTponCTBa. flaHHaa npoue^ypa BbinojiHflercfl 3a N/2 

TaKTOB. 

IIo OKOHHaHHH o6ohx yxa3aHHbix npoueccoB Ha ynpaBJiaiomHH bxozi 27 HeHponpo- 
ueccopa noflaerc* aKTHBHbifi CHniaji, HHHUHHpyiomHH nepecbuiKy MaTpHUbi Z T+1 H3 nepBO- 
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ro bo BTopow 6jiok naMiiTH ycTpoHcTBa. JtaHHaii nepecbijiKa BbinojiuaioTCH 3a ormh tslkt. 
riocjie 3Toro ycTpowcTBO nepexoAHT k npouezjypaM o6pa6oTKH (x+l)-x naKeTOB BeicropoB 
X h Y h 3arpy3KH MaTpnubi Z 

KojiHHecTBO BeicropoB T T b Ka^caoM T-M naKere Mo^ceT 3anaBaTbca nporpaMMHO. 
5 ripuMeM Heuejrecoo6pa3HO ncnojib30BaTb naiceTbi BeicropoB c T T MeHbiiiHM, neM N/J+2, Tan 
Kan npn 3tom 6y,zjyT npocTaHBaTb BbiHHCJiHTejibHbie cpezicTBa Hefiponpoueccopa. 

CyMMaTop, cxeMa KOToporo npe.ucTaB.neHa Ha $nr.9, HMeeT Bxoflbi pa3p»AOB BeK- 
Topa nepBbix 31 h Beicropa BTopbix 32 cjiaraeMbix, Bxozibi ycTaHOBKH rpaHHu aaHHbix b 
Beicropax cjiaraeMbix h cyMM 33 h Bbixo/ibi pa3p*moB Beicropa cyMM 34. Ka>KAbifi H3 N pa3- 

10 paaoB 94 cyMMaTopa co,qep>KHT nojiycyMMaTop 95, JiornMecKHH 3jieMeHT HCKJUO^IAK)- 
IIXEE HJTH 96, nepBbifi 97 m BTopofl 98 jiorHnecKne 3jieMeHTbi 3ATEPET. B cocTaB cyMMa- 
Topa bxoaht TaioKe cxeMa 4>opMMpoBaHM5j nepeHOcoB 99. 

Bxojibi pa3p*moB Beicropa nepBbix cjiaraeMbix 31 cyMMaTopa h Bxoabi pa3paaoB 
Beicropa BTopbix cjiaraeMbix 32 cyMMaTopa noAKjuoneHbi cooTBeTCTBeHHO k nepsbiM h 

15 BTOpbiM Bxo,aaM nojiycyMMaTopos 95 pa3p*moB 94 cyMMaTopa. HHBepcHbie Bxoabi nepsoro 
97 h BToporo 98 sjicmchtob 3ATIPET Ka>KAoro paspaaa 94 cyMMaTopa 06-be^HHeHbi h 
noziKjiK)HeHbi k cooTBeTCTByK>meMy Bxo,ay ycTaHOBKH rpaHHu aaHHbix b Beicropax cjiarae- 
Mbix m cyMM 33 cyMMaTopa. Bbixoabi 3JieMeHTOB HCKJIK)HAK)LL(EE HJIH 96 pa3paaoB 
94 cyMMaTopa hbji^fotoi BbixoaaMH pa3p$moB Beicropa cyMM 34 cyMMaTopa. Bbixoa nepBO- 

20 ro 3JieMeHTa 3AITPET 97 Kaxcaoro pa3p*ma 94 cyMMaTopa coezjHHeH c bxoaom pacnpo- 
CTpaHeHH5i nepeHOca nepe3 co OTBeTCTBy to in h h pa3paa cxeMbi 4x>pMnpOBaHn$i nepeHocoB 
99, bxoa reHepauHw nepeHOca b ica>KAOM pa3pnj\e kotopoh coeAHHeH c BbixoaoM BToporo 
3JieMeHTa 3AIIPET 98 cooTBeTCTByioinero pa3p*ma 94 cyMMaTopa. BTopofi bxoa ajieMeHTa 
HCKJUOHAIOmEE HJIH 96 q-ro pa3pn,aa 94 cyMMaTopa coeAHHeH c bmxoaom nepeHOca 

25 b q-M pa3pHfl cxeMbi 4)opMHpOBaHHH nepeHocoB 99 (r,ae q=2,3 1 ...,N), bxoa HanajibHoro ne- 
peHoca kotopoh h BTOpofi bxoa 3JieMeHTa HCKJIEOHAIOmEE HJIH 96 nepsoro pa3p*ma 
94 cyMMaTopa noflKjuoneHbi k uiMHe jiorHnecKoro Hyji*. B Ka>K#OM pa3paae 94 cyMMaTopa 
. Bbixozi cyMMbi noJiycyMMaTopa 95 coeAHHeH c nepBbiM bxoaom 3jieMeHTa HCKJIIOHAIO- 
IUEE HJIH 96 h np^MbiM bxoaom nepsoro 3JieMeHTa 3AI1PET 97, a bwxoa nepeHOca no- 

30 jiycyMMaTopa 95 coeflHHeH c np^MbiM bxoaom BToporo 3JieMeHTa 3AITPET 98. 
CyMMaTop 31 pa6oTaeT cjie/iyioiuHM o6pa30M. 
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Ha Bxoflbi 31 cyMMaTopa noaaiOTca pa3paabi Beicropa nepBbix cjiaraeMbix 
A = (A, A,- A M ). Beicrop A npeflCTaBjraeT co6om N-pa3p*mHoe cjiobo, b koto- 

poM ynaKOBaHO M aaHHbix, npeACTaBJieHHbix b aonojiHHTejibHOM Koae m MBJiaiomnxca 
3JieivieHTaMH 3Toro Beicropa. IlpH 3tom MJiaAiune pa3p*mbi Beicropa A ABJiaiOTCH pa3p*maMH 
5 nepBoro aaHHoro A v aajiee cjieayiOT pa3pa£bi BToporo aaHHoro a t.a. CrapiiiHe pa3pa- 
flbi Beicropa A aBJiHKyrc* pa3pwMH M-ro ziaHHoro A M . Flpn Taicon ynaKOBKe v-m pa3p*m 

m-l 

m-ro ziaHHoro A m *BJi*eTca (v + ^N^-m pa3P*aoM Beicropa A, r^e N m -pa3paaHOCTb m- 

ro .aaHHoro A m Beicropa A, v=l,2,...,N m> m=l,2,...,M. Kokhhcctbo aaHHbix M b Beicrope 
A m KOJiHHecTBO pa3pHAOB N m b KdOKjxoM m-M aaHHOM A m 3Toro Beicropa Moryr npHHHMaTb 
10 jiK>6bie uejiOMHC/ieHHbie 3HaneHHa ot 1 no N (m=l',2,...,M). EwHCTBeHHoe orpaHnneHHe 
3aioiiOHaeTC5i b tom, hto cyMMapHaa pa3psziH0CTb Bcex ziaHHbix, ynaKOBaHHbix b oxihom 
Beicrope A, AOJDKHa 6biTb paBHa ero pa3p5mHOCTH ; 

M 

IX =N. 

Ha Bxo^bi 32 cyMMaTopa no^aiOTC^ pa3paxibi N-pa3paaHoro Beicropa BTopbix cjia- 
15 raeMbix B = (B } B 2 ■ • • • B M ) , KOTopbifi HMeer tohho TaKofi ace <})opMaT, hto h Beicrop 

A 

HacTpofiKa annapaTypbi cyMMaTopa Ha o6pa6oTKy seicropoB Tpe6yeMbix <}>opMaTOB 
o6ecneMMBaeTC5i nyreM noaanH Ha ero Bxozibi 33 N-pa3p*AHoro ynpaBjiHK>mero cjiOBa H. 
ripw 3tom eAHHHMHoe 3HaneHHe n-ro pa3p5ma h„ cjiosa H o3HanaeT, hto cyMMaTop 6yaeT 
20 p acc m aTp h b aTb n-ii pa3paa Ka>icaoro H3 BeicropOB A h B, KaK CTapuiHH pa3pazi cooTBeTCT- 
Byiomero 3JieMeHTa aaHHoro Beicropa. Kojimhcctbo eziHHHHHbix 6htob b cjioBe H paBHO 
KOUHHecTsy 3jieMeHTOB b KaacaoM M3 BemropoB A h B (3,aecb h HH^ce n=l,2,...,N): 

XX =M. 

B n-M ; pa3p*me 94 cyMMaTopa Ha bxoam nojiycyMMaTOpa 95 noaaiOTCH n-H pa3p*m a„ 
25 Beicropa A h n-H pa3p*m b n Beicropa B. Ha Bbixoaax cyMMbi h nepeHOca 3Toro noJiycyMMa- 
TOpa 95 (})opMHpyK)TCH BcnoMoraTejibHbie cnrHajibi pacnpocrpaHeHH* p n h reHepauwH g n 
nepeHoca jxjia aaHHoro pa3pHaa 94 cyMMaTopa: 
p v= a* © b ■ , g = a Ab . 

rn n n V °n n n 
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CnrHajibi p n h g n nocTynaiOT Ha npHMbie BxoAbi cootbctctbchho nepBoro 97 m bto- 
poro 98 3jieivieHTOB 3AIIPET, Ha HHBepcHbie bxoaw KOTOpbix noAaerca n-fi pa3p*A 
ynpaBji>iK>mero anoBa H. Ecjih n-e pa3paAbi a ll h b n BeicropoB AhBhc ABjiaioTCfl 3HaKO- 

BblMH pa3pH^aMM OTOeJlbHblX 3JieMeHTOB, COCTaBJlHlOLUHX AaHHbie BeKTOpbl, TO h n =0, H 

5 CMTHajibi p n h g n npoxoA^T Ha Bbixo^bi 3JieMeHTOB 3ATIPET 97 h 98 6e3 H3MeHeHH^. Ecjih 
n-e pa3pHAbi a,, h b n BeicropoB A h B hbjihk)tch 3HaKOBbiMM pa3pHAaMH vtk 3/ieMeHTOB, to 
1^ = 1, h Ha Bbixo^ax 3JieivieHTOB 3AITPET 97 m 98 y craH aB ji h saiOTCfl HyjieBbie 3HaneHHfl 
cHTHajiOB. TaKHM o6pa30M, 3jieMeHTbi 3AI1PET 97 h 98 cjiy>KaT jinn 6jiokhpobkh cnrHajiOB 
reHepauHH h pacnpocTpaHeHH* nepeHOCOB b Tex pa3pHAax 94 cyMMaTOpa, KOTopbie o6pa- 

10 6aTbiBaK>T CTapiiiHe pa3p*Abi oTAejibHbix sjigmchtob bxoahwx BeicropoB A h B. 

CnrHajibi c BbixoziOB 3JieMeHTOB 3ATTPET.97 h 98 nocTynaiOT Ha BxoAbi pacnpo- 
CTpaHeHHH h reHepauHH nepeHOCOB cxeMbi 99, KOTopa*cjiy>KMT aji« ycKopeHHoro (J)opMH- 
pOBaHwa CHTHajiOB nepeHOca b oTAejibHbie pa3pnAbi cyMMaTopa. B KanecTBe cxeMbi 99 mo- 
>KeT 6biTb Hcnojib30saHa jiio6a« H3BecTHaa cxeiwa o6xoAHoro, rpynnoBoro hjim nocneAOBa- 

15 TejibHoro nepeHOca, npnMeHaeMaa b o6biHHbix AByxonepaHAHbix cyMMaTopax, Ha BbixoAax 
cxeMbi 99 (J>opMHpyK)TCfl CHrHajibi nepeHOCOB b OTAejibHbie pa3p>mbi cyMMaTopa b coot- 
BeTCTBHe c Bbipa^ceHHeM c n+! = g n v p n a c n . HosTOMy, ecjiH 1^=1, to p n = g n =0, m cxeiwa 99 
6yaeT (j)opMHpoBaTb CHrHaji c n+I = 0. 

CHrHajibi nepeHOCOB, c^opMwpoBaHHbie cxeMofi 99, nocrynaiOT Ha BxoAbi 3JieMeH- 

20 tob HCKJnO^AIOIHEE HJIH 96 cooTBeTCTByioinHx pa3pflAOB 94 cyMMaTopa, Ha Apyrwe 
BxoAbi KOTOpbix nocrynaiOT CHrHajibi pacnpocrrpaHeHH* nepeHOCOB c BbrxoAOB cyMMbi no- 
jiycyMMaTopoB 95. Ha Bbixo#e 3jieMeHTa HGKJIK)HAIOIItEE HJIH 96 Ka>KAoro n-ro pa3- 
p»Aa 94 cyMMaTopa ^opMMpyeTca CHrHaji s n = p n © c n . TaKHM o6pa30M Ha BbrxoAax 34 
cyMMaTopa (J)opMHpyerc5i Beicrop S = (Sj S 2 *•* S M ), ica>KAbifi sjieMeHT KOToporo 

25 paBeH cyMMe cooTBeTCTByiomHx 3jieMeHTOB BeicropoB A h B: 
S m = A m + B (m=l,2,...,M). 

mm m v t * > ✓ 

npMHeM Beicrop S GyaeT MMerb tohho Tanofi ace $opMar, hto h Beicropbi AhB. 

nPOMLIUIJIEHHA^ nPHMEHHMOCTb. 
^ocTwraeMbiH TexHHHecKHH pe3yjibTaT H3o6peTeHHa 3aiaiK)HaeTCH b noBbimeHHw 
30 npoH3BOAHTejibHOCTH HeHponpoueccopa nyTeM o6ecneHeHHa bo3mohchoctm nporpaMMHO 

H3MeHHTb KaK pa3pHAHOCTH BXOAHblX OnepaHAOB, TaK H pa3paAHOCTH pe3yjlbTaTOB. 
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CneuHc})HKa npe/yiaraeMoro Hefiponpoueccopa 3aKjnoHaeTca b tom, hto npn ero 
Mcnojib30BaHMH nojib30BaTejib mokct nporpaMMHO 3a,aaBaTb aneflytomne napaMeTpbi Hefi- 

pOHHOH CeTH: MHCJIO CJlOeB, HHCJIO HefipOHOB M HefipOHHblX BXOflOB b KaaqjOM cjioe, pa3- 
P^HOCTb flaHHblX Ha Ka>KXlOM HefipOHHOM BXOfle, pa3p«^HOCTb KaMC^OrO BeCOBOrO K03(}>- 

5 (J)HUHeHTa, pa3p^AHOCTb BbixoAHoro 3HaHeHna Ka^aoro HefipoHa, napaMerp 4>yHKUHH Ha- 
CbimeHH^i win ica>Kfloro HenpoHa. 

Ooth Hefiponpoueccop no3BOJiaeT 3MyjiMpoBaTb HefipoHHyK) cerb npaKTHnecKH He- 
orpaHMHeHHbix pa3MepOB. SMyjiaqH* HeHpoHHofi cera ocymecTBjiaeTca noanoHHO 
(nocjiezjOBaTejibHO cjioh 3a arioeM). 

10 Ka>KAbifi cjioh HcfipOHHOM ceTH pa36nBaeTca Ha nocneAOBaTejibHO o6pa6aTbiBae- 

Mbie <|)parMeHTbi. Ka>KflbiH $parMeHT o6pa6aTbiBaeTca 3a ojihh npoueccopHbifi Taicr. HeM 
MeHbme pa3pMflHOCTb BXOflHbix .aaHHbix m BecoBbix K03$(})HUHeHTOB, tcm 6ojibuiHH $par- 
MeHT HeRpoHHoii ceTH o6pa6aTbiBaeTC5i 3a oahh Taicr. HecKOJibKO HeflponpoueccopOB mo- 
ryT Hcnojib30BaTbca zuia SMyjumnH o^hoh HenpoHHOH ceTH, hto no3BOjmeT b HecKOJibKO 

15 pa3 yMeHbiuHTb zyiHTe/ibHOCTb npouecca 3MyjmuHH. 

flocTHraeMbiii TexHHHecKHH pe3yjibTaT mo>kct 6biTb ycHJieH nyreM yMeHbiueHHH 
fljiHTejibHocTH npoueccopHoro Taicra, 3a cneT BBeaeHH* perncrpoB BXOflHbix aaHHbix b Ka- 

TKJXOe H3 yCTpOHCTB JXJIX BblHHCJieHH* BXOflHblX (j)yHKUHH HaCbimeHH*, BblHHCJIHTeJIbHOe 

ycTpOHCTBO h cyMMaTOp. j^aHHbie perncTpbi BbinojiHanyr (^hkuhh KOHBewepHbix perncT- 
20 poB, hto no3BOJiaeT npaKTHMecKH b TpH pa3a yMeHbiuHTb /yiHTejibHOCTb npoueccopHoro 
Taicra. 

HcnojiHHTejibHbiMH y3JiaMH Henponpoueccopa HBjiaiOTca ycrpoHCTBa mix BbiHHcne- 

HH* 4>yHKUHH HaCbIUieHH5I, BblHHCJIHTeJIbHOe yCTpOHCTBO H CyMMaTOp. Ka>KAOe HCnOJlHH- 

TejibHoe ycTpOHCTBO ocyinecTBH^er o6pa6oTKy BeicropOB aaHHbix nporpaMMHpyeMOH pa3- 
25 p^hocth, IlpHHeM aaHHbie HcnoJiHHTejibHbie y3Jibi Moryr ncnojib30BaTb KaK b cocrraBe 

npeAJiaraeMoro Henponpoueccopa, TaK h b apyrnx ycrpoficTBax BeicropHOH o6pa6oTKH 

jiaHHbix. ; . r - - • 

^ocTHraeMbifi TexHHHecKHH pe3yjib-rat H3o6peTeHHH 3aKJiK)HaeTCfl b noBbimeHHH 

npoH3BOjiHTejibHOCTH ycTpoiicTBa fljifl BbiHHCJieHH* (J)yHKUHH HacwmeHH^ nyreM o6ecne- 
30 neHHM bo3mohchocth o^HOBpeMeHHOH o6pa6oTKH BeKTopa BxoAHbix onepaHjiOB nporpaM- 

MHpyeMOH pa3pH,aHOCTH. ripH 3TOM, B yCTpOHCTBe flJl* BblHHCJieHHtf (|)yHKUHH HaCbimeHH* 

Hcnojib3yK)TCM uenn ycKopeHHoro h o6xo£Horo nepeHOca, b pe3yjibTaTe nero 3aaep>KKa 
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nepeKJiK>HeHH* ziaHHoro ycrpoHCTBa npH6jiH3HTejibHO paBHa 3a,uep>KKe o6biHHoro AByx- 
onepaHflHoro cyMMaTopa. 

J^ocTHraeMbiii TexHwnecKHM pe3yjibTaT H3o6peTeHHH 3aioiK)HaeTC5i b pacuivipeHHH 

4)yHKUHOHaJlbHbIX B03MO>KHOCTeH BblMHCJlHTCJlbHOrO ycTpoficTBa. flaHHoe yCTpOHCTBO 

5 momcct 3a ojxmh Taicr BbinojiH>jTb onepauwK) yMHO>KeHH5i MaTpHUbi .aaHHbix Ha BCKTOp ,aaH- 
Hbix nporpaMMMpyeMOM pa3pHAHOCTH. TTpHHeM, .aaHHaa onepauna BbinojiHaeTCfl 3a oahh 
Taicr, fljiHTejibHOCTb KOToporo paBHa 3a,aep>KKe nepeKJDOHeHHfl o6biHHoro MaTpMHHoro yM- 
HO>KHTeji^ AByx onepaHflOB ( array multiplier). 

flocTHraeMbiii TexHHMecKMM pe3yjibTaT H3o6peTeHHfl 3aioiK)HaeTCfl b noBbiiueHHH 

10 npOH3BOHMTejibHOCTM cyMMaTopa nyreM BBcaeHna b cocrraB BbinojiHJieMbix mm onepauHH 
apw(|)MeTMMecKHx onepauMH HaA BeicropaMH aaHHbix nporpaMMMpyeMOM pa3paaHOCTM. B 
OTjiHMiie ot H3BGCTH bix cyMMaTopoB BeKTOpOB xjaHHbix, b npezuioaceHHOM cyMMaTOpe 6jio- 
KMpoBKa cwrHaJia nepeHOca Mexcjxy pa3p*maMH cyMMaTopa, o6pa6aTbiBaK)inHMH coceAHwe 
onepaHzibi BxojiHbix BeicropoB, ocymecTBjmeTca Ha ypoBHe cjDopMHpoBaHHfl BcnoMoraTejib- 

15 Hbix ^yHKUHH reHepai4HH n pacnpocrrpaHeHHfl nepeHOca. 3to no3BOJiHer Hcnojib30BaTb b 
cyMMaTope cxeMbi pacnpocTpaHeHH^ nepeHOca, npHMeHaeMbie b oGbiMHbix nByxonepaHA- 
hwx cyMMaTopax. IIoaTOMy npe,iuio>KeHHbiH cyMMaTop, npeAHa3HaneHHbiH niia cJio>KeHH^ 
BeicropoB jiaHHbix nporpaMMMpyeMOM pa3p*mH0CTH, MMeeT npaKTHnecKM TaKyio >Ke 3a- 
Ziep>KKy nepeKJiK)HeHHH, hto m zjByxonepaHflHbie cyMMaTopbi. 

20 npezuio>KeHHbiH Hefiponpoueccop MO>KeT 3(})(f>eKTHBHO Hcnojib30BaTbc$j nun BbiHMC- 

jieHH5i peicypcHBHbix h HepeKypcHBHbix .CBepfoK," BbinojiHeHMH npeo6pa30B_aHM« AaaMapa, 
6biCTporo h ^HCKpeTHoro npeo6pa30Ba ( HMH Oypbe, a TaK 5Ke AJm BbinojiHeHHM npyrux aji- 

TOpHTMOB UM(J)pOBOH 06pa60TKH CHrHajlOB. : 

Henponpoueccop mo>kct 6biTb H3 roTp b ji e h b KanecTBe caMOCTOHTejibHOH MWKpo- 
25 cxeMbi mjih BxoziHTb b cocrraB BbiHMCJiHTejibHbix cHCTeM b KanecTBe conpoueccopa. 
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4>OpMyJia H306pCTCHHH 

1. HeKponpoueccop, coaepacaiunH nepBb.fi, bxo P oh h xpexHfi perncxpb,, nepBbifi 
6j!Ok na^TH MarasHHHoro xnna h MyjibXHnneKCop, nepBb.fi HHcipopMauHOHHb.H bxoa Ka*- 
fl oro pasp^a Koroporo coe flM HeH c bbixoaom cooxBexcx B yK>mero paapwa nepBoro pern- 
5 crpa, HH*o P Ma U HOHHbiH BXOfl Ka^oro paspnaa Bxoporo perncxpa noflKJHoneH k cooxBex- 
crayiomeMy P a3 P H/i.y ne P BOH bxojj,hoh uiHHbi Hefiponpoueccopa, bxo/j*. ynpaBJieHH* nep- 
Boro, Bxoporo h xpexbero perncrrpoB sbjihwxc* cooxBexcxByioinHMH ynpaBjiawmHMH bxo- 
fl aMM Heiiponpoueccopa, omJiuHawu^uucn xe M , mto b Hero BBeaeHb. nexBepxbiH, mrrbifi x 
mecxoii perncTpbi, caBHroBb.H perncrp, JiorHMecKHH ajieweHX H, Bxopofi 6jiok naMaxn M a- 
10 ra3HHHoro xnna, KOMMyxaxop c xpex HanpaBJieHHfi b flB a, flB a ycrpoHCTBa jyia BbmHCjieHH* 
c^hkuhh HacbimeHHH, cyMMarop h BbiHHc/mxejibHoe ycxpoficxBO, "Mcowee BXOflb. paspa- 
AOB seicropa nepsbix onepawflOB, BXOflb. pa3 P KAOB BekTOpa BTopbix onepawiOB, BXOflb. 
paspwoB BeKTopaTperbHX onepaHflOB, Bxo^b. ycxanoBKH rpannu aannbix b Berxopax nep- 
Bbix onepaHfldB h peayjibxaxoB, BXOflbi ycxaHOBKH rpaHnu /jaHHb.x b Beicropax eropbix 
15 onepanaoB, Bxoabi ycraHOBKH rpannu aaHHbix b BeKxopax xpexbnx onepaHflOB, nepBb.ii h 
BTopofi Bxo fl bi ynpaBJieHH^ sarpysKofi BenxopoB xperbHX onepanflOB b nepBb.ii 6jiok naM*- 
xh, Bxofl ynpaBJieHHH nepecbiJiKOH MaxpHUb. xpexbnx onepanaoB h 3 nepBoro 6jioKa naM*xH 
bo btopoh 6jiok naMflTH h Bbixoflbi paspaflOB BeKTopa nepBwx h Beicropa BTopbix cjiarae- 
Mbix pesyjibxaroB onepauHH cjioaceHHH BeKXopa nepBbix onepaHAOB c npoHSBeflenneM Bex- 
20 xopa Bxopbix onepaHAOB Ha MaxpHuy xpexbux onepanaoB, xpaH*myK>c* bo bxo P om 6j.o K e 
naMaxM, npHHeM nepBbie HH^opMauHOHHbie axoflbi paspaflOB KOMMyxaxopa c xpex HanpaB- 
JieHHfi b fl B a, HH(J)0 P MauHOHHbie Bxoflbi nepaoro 6jio K a naMaxn warasHHHoro xnna, nep B o- 
ro, xpexbero h nexBepxoro perncxpoB h naparuiejibHbie HH(i>opMau.HOHHbie bxoah c/jBHro- 
bopo perncxpa nopaspaflHO o6-beaHHe H b. h noflK^neHbi k cooxBexcxByiomHM paspaaaM 
25 nepBoii bxoahoh uiHHbi neHponpoueccopa, Kaacflbifi paspaa bxo P oh bxoahoh uiHHbi koxo- 
poro coe^HHeH c sxopbiM HHcfcopMauHOHHbiM bxoaom cooxBercxByiomero paspaaa KOMMy- 
xaxopa c xpex HanpaBJieHHfi b fl B a, nepBbifi Bbixofl Ka^oro paapaaa Koxoporo coeflHHen c 
bxoaom cooxBexcTByromero paspjwa BeKXopa bxcahmx onepanaoB nepaoro ycrpoficxBa 
BbiHHCJieHHJi 4)yHKUHH HacbiineHHJ., ynpaBJwnoiUHH bxoa Ka^oro pa3 PJW a Koxoporo 
30 coeaHHeH c BbixoflOM cooxBexcxBjnomero.paapflfla Bxoporo perncxpa, bxo P oh Bbixoa Ka>K- 
floro paspaaa KOMMyxaxopa c xpex HanpaBJieHHfi b fl B a coe^HHeH c bxoaom cooxBerrcx- 
ByioiMero paspnaa Beicropa BXOflHbix onepanaoB Bxoporo. ycxponcxaa BbiHHCJieHHJi 
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c})yHKUHH HacbimeHHA, ynpaBjuuomHfi bxoa Ka>KAoro pa3p*ma Koxoporo coeAHHeH c Bbixo- 
AOm cooTBeTCTByHDiuero pa3p*Aa TpeTbero perncTpa, bmxoa Ka>KAoro pa3p^,aa Beicropa pe- 
3yjibTaTOB nepBoro ycTpoHCTBa jxnn BbiHHCJieHHH (j)yHKUnii HacbimeHHfl coeAHHeH c bto- 

pblM HH(j)OpMaUHOHHbIM BXOAOM CO OTB CTCTByK) 1H 6 FO pa3p*Aa MyjIbTHRTieKCOpa, BblXOA Ka- 

5 >KAoro pa3paAa KOToporo coeAHHeH c bxoaom cooTBercTByiomero pa3paaa Beicropa nep- 
bhx onepaaaoB BbiHHCjiHTejibHoro ycrrpoHCTBa, bxoa Ka>KAoro pa3pnAa Beicropa BTopbix 
onepaH^OB KOToporo coeAHHeH' c bmxoaom cooTseTCTByiomero pa3p*iAa Beicropa pe3yjibTa- 

TOB BTOpOTO yCTpOHCTBa JXJIX BblHHCJieHHfl (})yHKI4MH HaCblllieHH^, MH(J)OpMaUWOHHbie Bbl- 

xoflbi nepBoro 6jiOKa naM^TM Mara3HHHoro Tuna coeAHHeHbi c BXOAataw cooTBeTCTByiomHx 
10 pa3paaoB Beicropa TpeTbnx onepaHAOB BbiMHCJurrejibHoro y CTp o h ctb a, bwxoa Ka>KAoro 
pa3paaa Beicropa nepBbix cjiaraeMbix pe3yjibTaTOB onepauwM cjio>KeHHJi Beicropa nepsbix 
onepaHAOB c npoH3BeA6HHeM Beicropa BTopwx onepaHAOB Ha MaTpwuy TpeTbnx onepaHAOB, 

XpaH^myK)C5! BO BTOpOM 6/IOKe n a MATH, KOTOpOrO COeAHHeH C BXOAOM COOTBeTCTByHDUierO 

pa3p«zia Beicropa nepBbix cjiaraeMbix cyMMaTopa, bxoa Ka>KAoro pa3paaa BeKTopa BTopwx 
15 cjiaraeMbix KOToporo coeAHHeH c buxoaom cooTBeTCTByiomero pa3paAa Beicropa BTopbix 
cjiaraeMbrx pe3yjibTaTOB onepauHH cjio>KeHHfl Beicropa nepBbix onepaHAOB c npOH3Be,aeHH- 
eM Beicropa BTopbix onepaHAOB Ha MaTpnuy TpeTbnx onepaHAOB, xpaHamyjoca bo btopom 
6jioKe naM^TH, b bin hcji HTeji bHO ro ycTponcrrBa, Ka>KAbiH bxoa ycrraHOBKH rpaHHix AaHHbix b 
Beicropax nepBbix onepaHAOB h pe3yjibTaTOB KOToporo coeAHHeH c bmxoaom cootbctct- 
20 Byiomero pa3paaa nnToro perHCTpa h c cooTBeTCTByjomwM bxoaom ycraHOBKH rpaHHU 
.aaHHbix b Beicropax cjiaraeMbix h cyMM cyMMaTopa, Bbixozi Ka>K^oro pa3paaa Beicropa cyMM 
KOToporo coej^HHeH c cooTBeTCTByiomHM HH^opMauHOHHbiM bxoaom BTOporo 6jiOKa na- 
mhth Mara3HHHoro Twna, Ka>KUbiH HH(J)opMauHOHHbiH bmxoa KOToporo nOAKJIIOHeH K co- 
OTBercTByiomeMy pa3p$my BbixoAHOH uiHHbi Hefiponpoueccopa h coeAHHeH c TperbHM 
25 bxoaom cooTBeTCTByiomero paspaaa KOMMyraTopa c Tpex HanpaBjieHHH b ABa, bmxoa Ka>K- 
Aoro pa3p^Aa neTBepToro perHCTpa coeAHHeH c HH(J)opMauHOHHbiM bxoaom cooTBercT- 
Byiomero pa3pHAa nnToro perHCTpa h cooTBeTCTByiOLUHM bxoaom ycraHOBKH rpaHHU AaH- 
hwx b Beicropax TpeTbnx onepaHAOB BbinncjiHTejibHoro ycrrpoHCTBa, KaacAbiH bxoa ycra- 
hobkh rpaHHU AaHHbix b Beicropax BTopux onepaHAOB KOToporo coeAHHeH c bmxoaom co- 
( 30 OTBercTByiomero pa3p^Aa iuecToro perHcrpa, HH<})opMauHOHHbiH bxoa Ka>KAoro pa3p«Aa 
KOToporo coeAHHeH c BbixoAOM cooTBercTByiomero pa3p^Aa CABHroBoro perHcrrpa, nocjie- 
AOBaTejibHbie HH(J>opMauHOHHbie bxoa h BbixoA KOToporo o6i>eAMHeHbi h noAKJuoneHbi k 
nepBOMy BXOAy ynpaBJieHHfl 3arpy3KOH BeicropoB TperbHX onepaHAOB b qepBbiH 6jiok na- 

• . L 
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mjtth BbiHMCJiHTejibHoro ycrrpoHCTBa h k nepBOMy bxoay 3JieMeHTa H, BbrxoA Kcrroporo co 
e^HHeH c bxoaqm ynpaBJieHH* HTeHHeM nepBoro 6jiOKa naMHTM Mara3HHHOFo THna, BTopofl 
bxoa ajieMeHTa H, bxoa ynpaBJieHHa cabhtom cABwroBoro perwcTpa u BTopow bxoa ynpaB- 
jieHHa 3arpy3KOM BeicropoB TperbHX onepaHAOB b nepsbiw 6jiok naMHTH BbiHMCJiHTejibHoro 
5 ycTpowcTBa o6-be/iMHeHbi h noAKjnoneHbi k cooTBercTByiomeMy ynpaBJiMiomeMy BXOAy 
Heiiponpoueccopa, bxoa ynpaBjieHH* nepecbuiKOH MarpHUbi TperbHX onepaHAOB H3 nepBO- 
ro 6noKa naMATH bo BTopoR 6jiok naivwTH BbiHMCJiHTejibHoro ycTpowcTBa h sxOAbi ynpaB- 
jieHHfl njrroro h mecToro perHCTpOB o6-beAMHeHbi h noAKJiiOHeHbi k cooTBeTCTByiomeMy 
ynpaBjuuomeMy BXOAy Hefiponpoueccopa, ynpaBjuuomwe sxoAbi ko m MyTaTopa c Tpex Ha- 

10 npaBJieHHH b ABa, MyjibTHnneKcopa m neTBepToro perncTpa, bxoaw ynpaBJieHH* 3anncbK) 
CABHroBoro perMCTpa h nepBoro 6jiOKa naMHTH Mara3HHHoro THna h BxoAbi ynpaBjieHH* 
HTeHHeM h 3anHCbfo BToporo 6noKa naM^rrw Mara3HHHoro Twna hbjihhdtch cooTseTCTByio- 
mwMH ynpaBJiMiomHMH BxoAaMM Heiiponpoueccopa, BbixoAbi coctoahha nepBoro w BTopo- 
ro 6jiokob naMflTH Mara3HHHoro rana sBJiaiOTca BbixoAaMH coctoahha HeHponpoueccopa. 

15 2. Hefiponpoueccop no n.l, omnuHaiou^uucn TeM, mto BbiHHCJiHTejibHoe ycTpoflcT- 

BO COAep>KMT CABHrOBblH perHCTp, BbinOJIHHIOmHM 3a OAHH TaKT apH(J)MeTMHeCKHH cab wr 

Bcex onepaHAOB xparoiineroctf b HeM N-pa3p^AHoro Beicropa Ha J pa3p*AOB BJieBO, me J - 
MHHHMajibHaa BejiMHHHa, KOTopoH KpaTHbi pa3pHAHocTH AaHHbix b Beicropax BTopbix one- 
paHAOB BbiHHCJiHTenbHoro ycTpoiiCTBa, 3jieMeHT 3aAep>KKH, nepBbifi 6jiok naMHTH, HMeio- 

20 ihhh nopT BBOAa Mara3HHHoro THna w coAep>KamHH N/J hhqck ajih xpaHeHH^ N-pa3paaHbix 
AaHHbix, BTopofi 6jiok naMHTH, coAep^KaiAHH N/J jmeeK AJia xpaHeHH* N-pa3pHAHbix AaH- 
Hbix, N/J 6jiokob yMHO^ceHRH, Ka^cAbifi H3 KOTOpbix yMHO>KaeT N-pa3p^AHbiH Beicrop AaH- 
Hbix nporpaMMHpyeMOH pa3p«AHOCTH Ha J-pa3paaHbiH mho ^khtcji b, h cxejviy cuoMceHHa 
BeicropoB, <J)opMHpyK)myK> AByxpHAHbiH koa cyMMbi N/J+l BeicropoB AaHHbix nporpaMMH- 

25 pyeMOH pa3pflAHOCTH, npHMeM bxoabi pa3p*AOB Beicropa TperbHX onepaHAOB bbihhcjih- 
TejibHoro ycTpoHCTBa noAKJuoneHbi k HH(j)opMauHOHHbiM BXOAaM CABHroBoro perwcTpa, 

BblXOABI KOTOpOTO COeAMHeHbl C HH(J)OpMaUMOHHbIMH BXOAaM H nepBOTO 6jIOKa naMHTH, 
BblXOAbI Ka^KAOH HMeHKH KOTOpOrO COeAHHeHbl C HH(J)OpMaUHOHHbIMH BXOAaMH COOTBeTCT- 

Byioinefi HHefiKH BToporo 6jioKa naMHTH, BbixoAbi Ka>KAofi HMefiKM KOToporo coeAHHeHbi c 
30 BXOAaMH pa3pHAOB Beicropa mhohchmmx cooTBercTByiomero 6noKa yMHO>iceHHJi, BXOAbi 
pa3pHAOB MHoxcHTejm KOToporo noAKJuoneHbi k BXOAaM cooTBcrcTByiomeH J-pa3pHAH0H 
rpynnbi pa3p«AOB Beicropa BTopbix onepaHAOB BbiHMCJiHTejibHoro ycrrpoHCTBa, BbixoAbi 
Ka>KAoro 6AOKa yMHO>KeHH5i coeAHHeHbi c BXOAaMH pa3pHAOB cooTBercTByKDmero Beicropa 
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cjiaraernbix cxeMbi c.no>KeHHS BeicropoB, BXOflbi pa3paziOB (N/J+l)-ro Beicropa cjiaraeMbix 

KOTOpOM nO^KJ!K)HeHbI K BXOAaM pa3pHAOB BGKTOpa nepBblX OnepaHflOB BblMHCJlHTeJIbHOrO 

ycTpoflcTBa, Bxo,abi ycTaHOBKH rpaHHU ziaHHbix b Beicropax TpeTbHx onepaHAOB KOToporo 
noAKJiJOneHbi k cooTBeTCTBytouiMM BxoaaM ycTaHOBKH rpaHHU aaHHbix b Beicropax one- 
paH^OB cflBHroBoro pernerpa, bxo/j pencHMa pa6oTbi KOToporo noflKjnoneH k nepBOMy 
Bxojty ynpaBJieHHH 3arpy3KOH BeicropoB TpeTbHx onepaHflOB b nepBbifi 6jiok naivtHTH Bbi- 
MHCJiHTejibHoro ycTpoficTBa, BTopofi bxoji ynpaBneHH« 3arpy3KOH BeicropoB Tperbnx one- 
paH^oB b nepBbifi 6jiok naMjrrn KOToporo nojucriioHeH k TaicroBOMy Bxo,oy c^BHroBoro pe- 
rncTpa h Bxoay 3JieMeHTa 3aaep>KKH, BbixoA KOToporo cocaHHeH c BxoflOM ynpaBjieHH5i 3a- 
nncbK) nepsoro 6jiOKa naMHTH, bxoa ynpaBJieHH* 3anncbio BToporo 6jiOKa naMHTH nojx- 
kjihdhgh k Bxoziy ynpaBjieHHH nepecbuiKoi* MaTpnubi TperbHX onepaHziOB H3 nepBoro 6jTOKa 

naM5!TH BO BTOpOH 6JI0K naM^TH BblHHCJTHTeJlbHOrO yCTpOHCTBa, KaJKZJblH BXO^ yCTaHOBKH 

rpaHHU aaHHbix b Beicropax BTopbix onepaHflOB KOToporo noznoiiOHeH k Bxoay 3HaKOBofi 
KoppeKUHH cooTBeTCTByiomero 6jioKa yMHo>KeHH5i, Bxoxibi ycTaHOBKH rpaHHU aaHHbix b 
Beicropax nepBbix onepaHAOB h pe3yjibTaTOB BbiHHCJiHTejibHoro ycTponcTBa noaioiioHeHbi k 
BxoaaM ycraHOBKH rpaHHU .aaHHbix b Beicropax MHO>KHMbix h pe3yjibTaTOB Ka>icaoro 6jiOKa 
yMHoaceHna h k Bxo^aM ycraHOBKH rpaHHU aaHHbix b Beicropax cjiaraeMbix h pe3yjibTaTOB 
cxeMbi cjio^ceHH^ BeicropoB, Bbixoflbi pa3pH,aoB BeicropoB nepBbix h BTopbix cjiaraeMbix pe- 

3yjlbTaTOB KOTOpOH HBJlfllOTCfl COOTBCTCTByiOlUHMH BblXOflaMH BblMHCJlHTeJIbHOrO yCTpOH- 
CTBa. 

3. Hefiponpoueccop no n.l, ommmatoimiucn TeM, hto Ka^caoe H3 ycrpoMCTB j\nn 

BblMHCJieHHH 4>yHKUHH HaCblUieHHfl COflep^KHT perHCTp BXOflHblX AaHHblX, HH(|)OpMaUHOH- 
Hbie BXOflbl KOTOpOrO HBJIfllOTCfl BXOflaMH COOTBeTCTByiOLUHX pa3pH,aOB BeKTOpa BXOflHblX 

onepaHflOB 3Toro ycrrpoHCTBa, bmhhcji HTejibHoe ycrpOHCTBO co^ep^cHT perwcrrp bxoahwx 

JiaHHblX, HH(J)OpMaUHOHHbie BXOflbl KOTOpOrO flBJUHOTCfl BXOflaMH COOTBeTCTByiOLUHX pa3- 
pHflOB BeKTOpOB nepBblX H BTOpblX OnepaHflOB BblHHCJIHTejIbHOrO yCTpOHCTBa, cyMMaTop 

coflep>KHT perncrp BxojjHbix aaHHbix, HH^opMaunoHHbie Bxoflbi KOToporo flBJIHIOTCfl COOT- 
BeTCTByiomHMH BxoAaMH cyMMaTopa. 

4. YcrpoHCTBO juifl BbiMHCjieHKH 4>yHKUHH HacbimeHHH, coaep^Kamee b KaacAOM H3 
N pa3p*moB nepBbifi MyjibTnnjieKC9p, BTopofi HH(J>opMauHOHHbiH bxoa KOToporo noflKjno- 
neH k Bxo^y cooTBercTByiomero pa3paaa Beicropa BxoflHbix onepaHAOB ycrpoficTBa, bmxoa 
^KaMcj^oroxpasp^a Beicropa pe3yjibTaTOB KOToporo nozuanoHeH k Bbixoziy nepBoro MyjibTHn- 
jieKcopa cooTBercTByiomero pa3p*ma ycTpoiicTBa, onuiuHaiomeecn tcm, hto b Hero BBcne- 
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hh cxeMa pacnpocTpaHeHMM nepeHOCOB h cxeMa <f)opMHpoBaHH* nepeHOCOB, a b ero Ka>K- 
Abifi pzapw BBe^eHbi BTOpow MyjibTHnjieKCop m jiornHecKHe 3JieMemrbi HCKJUO^K)- 
IIJEE HJIH, PABH03HAHHOCTb, H-HE h 3AIIPET, npnneM npaMOH bxoa 3JieMeHTa 
3ATIPET m nepBbie bxoam sjicmchtob H-HE h P ABH03HA x IHO CTfc K a>KAoro pasp^a 

5 y CTp o h ctb a o6-beAHHeHbi h noAKJiiOMeHbi k cooTBeTCTByiomeMy ynpaBjiaiomeMy Bxoay 
ycTpoflcTsa, bmxoa 3Jie\ieHTa H-HE n-ro pa3p*Aa ycTpoficTBa coeAHHeH c bxoaom pacnpo- 
CTpaHeHM5i nepeHOca nepe3 (N-n+l)-H pa3p*A cxeMbi (jDopMHpoBaHM* nepeHOCOB, bmxoa 
nepeHOca b (N-n+2)-ii psapm KOTOpofi coeAHHeH c ynpaBJiaiomHM bxoaom nepBoro Myjib- 
THnJieKCopa n-ro pa3p*Aa ycTpoficTBa, BbixoA 3JieMeHTa 3ATIPET KOToporo coeAHHeH c 

10 ynpaBJi*K>mHM bxoaom BTOporo MyjibTHnjieKCOpa 3Toro *ce pa3p*Aa ycTponcTBa, bxoaom 
reHepauHH nepeHOca b (N-n+l)-M pa3paAe cxeMbi 4)opMHpoBaHMfl nepeHOCOB h HHBepc- 
HbiM bxoaom pacnpocTpaHeHM5i nepeHOca nepe3 (N-n+l)-iS pa3p*A cxeMbi pacnpocrpaHe- 
HM5i nepeHOCOB, bxoa nepeHOca H3 (N-n+l)-ro pa3p*Aa KOTopow coeAHHeH c bwxoaom 
BToporo MyjibTHnjieKCOpa n-ro pa3p*ma ycTponcTBa (rae n=l,2,...N), nepBbin bxoa 3Jie\ieH- 

15 Ta HCKJUOHAlOmEE HJIH h npaMOH bxoa 3JieMeHTa 3AIIPET q-ro pa3p*Aa ycTpoficTBa 
coeAMHeHbi cooTBeTCTBeHHO c BTOpbiM bxoaom 3jieMeHTa HCKJUOHAIOIHEE HJIH h hh- 
BepCHbiM bxoaom 3jieMeHTa 3AI1PET (q-l)-ro pa3paaa ycTpoficTBa, nepBbifi HH^opMauw- 
OHHbiH bxoa BTOporo MyjibTHnjieKCOpa KOToporo coeAHHeH c bmxoaom nepeHOca b (N- 
q+2)-fi pa3p«A cxeMbi pacnpocrpaHeHH* nepeHOCOB (rne q=2,3,...,N), BXOAbi HanaJibHbix 

20 nepeHOCOB cxeMbi pacnpocTpaHeHHfl nepeHOCOB h cxeMbi (fcopMnpoBaHH* nepeHOCOB, bto- 
pow bxoa 3JieMeHTa HCKJHOHAIOIHEE HJIH, HHsepCHbifi bxoa 3JieMeHTa 3AITPET h 
nepBbifi HH<})opMauHOHHbiH bxoa BToporo MyjibTHnjieKCOpa N-ro pa3p*Aa ycTpoficTBa o6-b~ 
eAHHeHbi h noAKJiiOHeHbi k iiiHHe jiorHnecKoro Hyjia, a b KaacAOM pa3p*Ae y CTp o h ctb a Bbi- 
xoa BToporo MyjibTHnjieKCOpa coeAHHeH c BTOpbiM bxoaom 3JieMeHTa PABH03HAH- 

25 HOCTb, BbixoA KOToporo coeAHHeH c nepBbiM HH(J)opMauHOHHbiM bxoaom nepBoro Myjib- 
THnjieKCOpa, BTOpOH HH(J)OpMaUHOHHbIH BXOA KOTOpOTO COeAHHCH C BTOpbiM HH^OpMaUH- 

OHHbiM bxoaom BToporo MyjibTHnjieKCOpa h nepBbiM bxoaom 3jieMeHTa HCKJUO^AIO- 
HJEE HJIH, bwxoa KOToporo coeAHHeH c BTOpbiM bxoaom 3JieMeHTa H-HE stoto >Ke pa3- 
pHAa ycTpoficTBa. 

30 5. YcrpOHCTBO no n.4, omnuHawu^eecH TeM, mto b cxeMe pacnpocTpaHeHHfl nepe- 

hocob BbixoA nepeHOca b q-n pa3paA coeAHHeH c bxoaom nepeHOca H3 (q-l)-ro pa3paaa 
(rAe q=2,3,...,N). ; 
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6. YcTpOHCTBO no n.4, onwuHaiomeecH TeM, hto cxeMa c{)opMHpOBaHH$i nepeHOCOB 
co^ep>KHT no N jiorMnecKHX 3JieMeHTOB H m HUH, npwHeM Ka>K^biii bxojx pacnpocrrpaHe- 
hh5i nepeHOca nepe3 cooTBeTCTByiomHH pa3p*m cxeMbi noAKJitoneH k nepBOMy Bxoay coot- 
b ctctb y K) m c ro 3jieMeHTa H, Bbixoji KOToporo coc^hhch c nepBbiM bxoziom cooTBercTByio- 
5 mero 3jieMeHTa HJIH, BTopofi bxoa h Bbixoa KOToporo noflKjnoneHbi cooTBeTCTBeHHO k 
Bxoay reHepauHM nepeHOca b cooTBeTCTByiomeM pa3p*me cxeMbi h Bbixoay nepeHoca b 
3tot >Ke pa3p>m cxeMbi, BTopofi bxozi nepsoro 3jieMeHTa H HBjmerca bxo^om HanajibHoro 
nepeHoca cxeMbi, BTopofi bxoa q-ro 3JieMeHTa H coeawHeH c BbixoaoM (q-l)-ro 3JieMeHTa 
HJM(rfleq=2 t 3,...,N). 

10 7. BbiHMCJiHTejibHoe ycTpoiicTBo, coAep>Kamee N/2 fleuiHc^paropoB pa3paAOB mho- 

>KHTeji^ u MaTpHuy y m HO>KeH Mfl H3 N ctoji6uob no N/2 HMeeK, Ka>Kxiafl H3 KOTOpbix coctoht 
M3 cxeMbi 4>opMHpoBaHH5i pa3pHfla HacTMHHoro npoH3Be,aeHM5i H OZlHOpa3pHAHOrO cyMMa- 
Topa, npMHeM co oTBCTCTBy 10 m He ynpaBJiHfomne Bxoabi cxeM (jjopMHpoBaHH^ pa3paaa nac- 
TMMHoro npoH3BeAeHM^ i-x 5?neeK Bcex ctoji6uob MaTpnubi yMHO>KeHH5i o6i>exiHHeHbi h 

15 noxiKJiiOHeHbi k cooTBeTCTByioiJUHM BbixoAaM i-ro fleuiM(J)paTopa pa3p*moB MH0>KHTeji« (nae 
i= 1,2,..., N/2), nepBWH bxojx o,aHopa3paaHoro cyMMaTopa KaacaoH aneHKH MaTpwibi yMHO- 

>KeHH5? COeflHHeH C BblXOflOM CXeMbl ^)OpMHpOBaHH5I pa3p«,E(a MaCTMHHOrO npOH3BeASHH5I 

3tom >Ke HHefiKH MaTpHiibi yMHO>KeHHfl, onmunawu^eecH TeM, hto b Hero BBeaeHbi N/2 jio- 
raHecKHx 3jieMeHTOB 3AITPET, 3jieMeHT 3a,aep>KKH h N-pa3p5mHbifi caBMroBbifi perHcrp, 
20 Ka>KjibiH pa3pHA KOToporo coctoht H3 JiorHHecKoro 3jieMeHTa 3AIIPET, MyjibTHnjiexcopa h 
Tpnrrepa, a b Ka>icayK) nneHKy MarpHUbi yMHOMceriHfl BBeaeHbi nepBbifi h BTopon Tpnrrepbi, 
BbinojiaaiomHe <})yHKUHH nneeK naMHTH cooTBeTCTBeHHO nepBoro h BToporo 6jiokob naM«- 
th ycrrpOHCTBa, jiorHnecKHH 3JieMeHT 3AIIPET h MyjibTHnjieKCop, npnneM bxoa Ka^oro 
paipana Beicropa nepBbix onepaH^OB ycrpoHCTBa noflicniOHeH k BTopoMy Bxoay oziHopa3- 
. 25 paaHoro cyMMaTopa nepBofi hhchkh cooTBercrByiomero cTOJi6ua MaTpnubi yMH0>KeHH5i, 
ynpaBJunomne Bxoabi MyjibTHnjieKCopoB h HHBepcHbie Bxoflbi sjieMeHTOB 3AIIPET Bcex 
HHeeK Ka>KAoro croji6ua KOTOpon o6*beflHHeHbi h noAKJnoneHbi k cooTBeTCTByiomeMy bxo- 
jxy ycraHOBKH rpaHHu ziaHHbix b Beicropax nepBbix onepaH^OB h pe3yjibTaTOB ycrpoHCTBa, 
Ka>icabiH Bxofl ycraHOBKH rpaHHu aaHHbix b Beicropax BTopbix onepaHAOB KOToporo noA- 
30 KJiioneH k HHBepcHOMy Bxoay cooTBeTCTByiomero ajieMeHTa 3AITPET, Bbixoa KOToporo 
coeziHHeH c nepsbiM bxoaom cooTBercrrByiomero fleuiH(})paTopa pa3pHflOB mho^chtcjis, 

BTOpOH H TpeTHH BXOflbl i-rO AeUJH^paTOpa pa3pa,aOB MHO>KHTeJI5I nOAKJIIOHeHbl k Bxo^aaM 

cooTBeTCTBeHHO (2i-l)-ro h (2i)-ro pa3pnflOB Beicropa BTopbix onepaHflOB ycTpowcTBa (rjxe 
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i=l,2,...,N/2), npHMofi bxoa j-ro sjieMemra 3ATIPET coeAHHeH c TperbHM bxoaom (j-l)-ro 
AeuiH(J)paTopa pa3paaoB mhokhtcjui (rAe j=2,3,...,N/2), bxojx Ka>KAoro pa3pH.ua Beicropa 
TpeTbMX onepaHAOB ycTpoficTBa noAKJnoneH k BTopoMy HH^opMaunoHHOMy BXOAy Myxib- 
THnjieKCopa cooTBerrcTBytomero pa3p*Aa CABHroBoro perncTpa, nepBbiw HHc|)opMauHOH- 

5 Hbifi bxoa KOTOporo coe^HeH c BbixoAOM 3JieMeHTa 3AITPET 3Toro »ce pa3p*Aa cabhto- 
Boro perwcTpa, nepBbifi HHBepCHbifi bxoa KOTOporo noAKJiioqeH k cooTBercrByiomeMy 
BXOAy ycTaHOBKH rpaHHU AaHHbix b seicropax TpeTbHx onepaHAOB ycrponcTBa, BTopon mh- 
BepCHbiH bxoa 3JieMeHTa 3AITPET q-ro pa3pwa CABHroBoro perMCTpa coeAHHeH c nepBbiM 
MHBepcHbiM bxoaom 3JieMeHTa 3ATTPET (q-l)-ro pa3paaa CABHroBoro perHCTpa (rAe 

10 q=2,3,...,N), npaMOH bxoa 3Jie\ieHTa 3AIIPET r-ro paspaaa CABHroBoro perncTpa coeAH- 
HeH c BbixoAOM Tpwrrepa (r-2)-ro pa3p*Aa CABnrosoro perHCTpa (rAe r=3,4,...,N), ynpaB- 
jmhomne BxoAbi MyjibTwnjieKCOpOB Bcex pa3paaoB CABHroBoro perHCTpa o6*beAHHeHbi h 
noAKjnoneHbi k nepBOMy BXOAy ynpaBJieHHjr 3arpy3Kofi BeicropoB TperbHX onepaHAOB b 
nepBbifi 6jiok naMSTH ycrponcTBa, BXOAbi cMHxpoHH3auHH TpnrrepoB Bcex pa3p^AOB cabh- 

15 roBoro perHCTpa h bxoa 3JieMeHTa 3aAep>KKH o6-beAHHeHbi h noAKjuoneHbi k BTOpOMy bxo- 
Ay ynpaBJieHHH 3arpy3icofi BeicropoB TpeTbHx onepaHAQB b nepBbifi 6jiok naMjrra ycTpoficT- 
Ba, BbixoA MyjibTwnAeKCOpa Ka>KAoro pasp^Aa CABHroBoro perncTpa coeAHHeH c wH^opMa- 
UHOHHbiM bxoaom TpHrrepa 3Toro ace pa3pflAa CABHroBoro peracTpa, bwxoa KOTOporo co- 
eAHHeH c HH(j)OpMaLjHOHHbiM bxoaom nepBoro Tpnrrepa nocjieaHefi xhchkh cootbctct- 

20 Byiomero CTOJiGua MaTpHUbi yMHO^ceHHH, BbixoA nepBoro TpHrrepa j-H anefiKH Ka>KAoro 
cTOJi6ua MaTpwubi yMHO>KeHH5i coeAHHeH c h h 4> o p m aun o h-hbi m bxoaom nepBoro Tpnrrepa 

(j-l)-H HMeHKH 3TOTO >Ke CT0Jl6ua MaTpHUbi yMHO>KeHH>I (rAe j=2,3, A .,N/2), BXOAbi CHHXpO- 

HHsauHH nepsbix TpnrrepoB Bcex nneeic MaTpwubi yMHO>KeHHH o6T>eAHHeHbi h noAKJiioweHbi 
k BbixoAy 3JieMeHTa 3aAep>KKH, BXOAbi cHHxpoHH3auHH BTOpbix TpnrrepoB Bcex HneeK MaT- 

25 pnubi yMHOHceHHH o6T>eAHHeHbi h noAKJiK>HeHbi k BXOAy ynpaBAeHHH nepecbuiKofi MaTpwuw 
TperbHX onepaHAOB H3 nepBoro 6jioica naMHTH bo BTopofi 6jiok naM^TH ycrpoficTBa, bto- 
pofi HH^opMauHOHHbiH bxoa cxeMbi cJ)opMHpOBaHH* paspsma HaCTHHHOrO npOH3BeAeHH5? i- 
fi HHeftKH q-ro crroJi6ua MaTpHUbi yMHO^ceHHH coeAHHeH c bmxoaom 3jieMeHTa 3ATIPET i-fi 
HneHKH (q-l)-ro CTOJi6ua MaTpnubi yMHO>KeHHH (rAe i=l,2,...,N/2 h q=2^3,...,N), BTopofi 

30 bxoa OAHopa3p^AHoro cyMMaTopa j-fi HHefiKH Ka>KAoro CTOJi6ua MaTpHUbi yMHO^ceHHH co- 
eAHHeH c BbixoAOM cyMMbi oAHOpa3p«AHoro cyMMaTopa Q-\)-n aneflKH 3Tpro ace CTOji6ua 
MaTpnubi yMHO^ceHHH (rAe j=2,3,...,N/2), Tpernfi bxoa OAHopa3pHAHoro cyMMaTopa j-fi 
HHefiKH q-ro croji6ua MaTpHUbi yMHoaceHH* coeAHHeH c bhxoaom MyjibTHnjieKCopa Q-\yfi 
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HHefiKH (q-l)-ro cTOJi6ua MarpHUbi yMHOKeHwa (rae j=2,3,...,N/2 m q=2,3,...,N), TpeTHH 
Bxofl OAHopa3pfl,qHoro cyMMaTopa j-fi aHeHKH nepsoro CTOJi6ua MaTpHUbi yMHO>KeHHfl co- 
eAHHeH c TpeTbHM Bbixo^OM (j~l)" ro fleuiM(})paTopa pa3p*moB MHO>KHTejifl (nae 
j=2,3,...,N/2), bwxoa cyMMbi OAHOpa3p*mHoro cyMMaTopa nocjieflHew hhchkh Ka>icaoro 
5 CTOJi6ua MaTpHUbi yMHOKeHRH hbjihctch BbixoflOM cooTBeTCTByiomero pa3p*ma Beicropa 
nepBbix cjiaraeMbix pe3yjibTaTOB ycTpoiicTBa, Bbixoa MyjibranjieKCopa noone/mew 5jmghkm 
(q-l)-ro CTOJi6ua MaTpwubi yMHO>KeHHH HBJi^erca bhxoaom q-ro pa3p*ma Beicropa BTopbix 
cjiaraeMbix pe3yjibTaTOB ycrrponcTBa (r,ae q=2,3,...,N), nepBbm pa3p*m Beicropa BTopbix 
cjiaraeMbix pe3yjibTaTOB KOToporo noaioiiOHeH k TpeTbeMy Bbixoay (N/2)-ro ^euiH^paTopa 

10 pa3pHAOB MHO>KHTeji5i, BTopofi MHBepcHbiH m npaMofi Bxozibi 3JieMeHTa 3ATIPET nepBoro 
pa3pH/ia h npHMOH bxoa 3JieMeHTa 3AIIPET BToporo pa3p*ma caBHroBoro perncrrpa, bto- 
pbie HH(j)opMaunoHHbie sxo^bi cxeM (j)opMHpOBaHH>i pa3pa,aa nacTHMHoro npoH3BeaeHHfl 
Bcex HneeK nepsoro CTOji6ua MaTpHUbi yMHo>KeHH5i, TpeTbM Bxo^bi OAHopa3paaHbix cyMMa- 
TopoB nepBbix HHeeK Bcex ctoji6uob MaTpHUbi yMHOHceHHa h npjiMOH Bxon nepsoro 3Jie- 

15 MeHTa 3AITPET o6T>eanHeHbi h noaiuiiOHeHbi k uiHHe jiorMMecKoro Hyjia, a b Ka^OH 
aneHKe MaTpnubi yMHOKeHna Bbixoa nepBoro Tpurrepa coeaHHeH c HH<})opMauHOHHbiM 
. bxoaom BToporo TpHrrepa, Bbixofl KOToporo coe^HHeH c np^MbiM bxojiom ajieivieHTa 3A- 
ji TIPET m nepBbiM HH^opMauHOHHbiM bxoaom cxeMbi ^opMnpoBaHHJi pa3p*ma HaCTHHHOrO 

|3 npOH3BeiieHHfl, TpeTHM ynpaBJlHIOIUMH BXOA KOTOpOH COeAHHeH C BTOpbIM MH(|)6pMaUMOH- 

20 hum bxoziom MyjibTHnjieKCopa, nepBbiH HHcJ)opMauHOHHbiH bxoa KOToporo coejaMHeH c 
BbixoziOM nepeHOca OAHopa3p5mHoro cyMMaTopa 3tom yae hhchkh MaTpnubi yMHO^KeHH^. 

8. CyMMaTop, coaep>KamHH cxewy (jDopMMpoBaHH^i nepeHocoB, a b Kaa<aoM h3 N 
cbohx pa3pHAOB - nojiycyMMaTop h jiorHMecKHM 3jieMeHT HCKJIIOHAJOmEE HJIH, npn- 
hcm bxoa Ka^zxoro pa3p*ma seicropa nepBbix cjiaraeMbix cyMMaTopa w bxoa cooTBeTCT- 

25 Bytomero pa3p*i,aa Beicropa BTopbix cjiaraeMbix cyMMaTopa noAKjnoneHbi cooTBeTCTBeHHO k 
. nepBOMy h BTopoMy BXoaaM nojiycyMMaTopa cooTsercTByiomero pa3p*zia cyMMaTopa, Bbi- 
"%or cyMMbi KOToporo coe^HHeH c nepBbiM bxoaom sjieMeirra HCKJIWHAK)II(EE HJIH 
3Tpro >Ke, pa3pnaa cyMMaTopa, buxoa KOToporo HBjmercfl BbixojiOM cooTBeTCTBytomero 
pa3pHia Beicropa eyMM cyMMaTopa, BTOpow bxoa 3JieMeHTa HCKJDOHAIOmEE HJIH q-ro 

30 ": pa3p^,aa cyMMaTopa, coe^HHeH c Bbixo,aoM nepeHoca b q-fi pa3p*m cxeMbi (J)opMHpoBaHM« 
nepeHocoB (rae.q=2,3,...,N), bxoa HanajibHoro nepeHoca kotopoh m BTopofi Bxo,a.3JieMeHTa 
HCKJUOHAJOIHEE HJHi nepBoro pa3pwa cyMMaTopa no^KJiiOHeHbi k uiHHe ii.orHHecKoro 
Hyji5i, omnuHaiouiuucM TeM, hto b KancAbifi ero pa3paa BBe^eHbi nepBbifi w BTopofi jiornne- 
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CKHe 3ji6MeHTbi 3AITPET, npHHeM bbixoa cyMMb. noiiycyMMaropa Ka^oro pasp^a cyM- 
Maropa coe fl HHeH c npsMbiM bxoaom nepBoro 3i.eMe H ra 3AITPET aroro *e pupua cyM- 
Maropa, Bb.xoa Koroporo coeAHHeH c bxoaom pacnpocrpaneHH* nepenoca nepes coorBer- 
CTByioiUHH paspaa cxeMbi cfropMHpoBaHH* nepeHOCoa, bhxoa nepenoca noiiycyMMaropa 

5 oxnoro paspv» cyMMaropa coeflHHeH c npaMbiM bxoaom Bxoporo 3J ieMeHra 3AT1PET 
3 Toro *e paapnaa cyMMaropa, Bbixoa Koroporo coe fl MHeH c bxoaom reHepauHH nepenoca b 
cooTBercTByromeM paspaae cxeMbi cfcopMHpoBaHH* nepeHOCOB, HHBepcHbie bxoam nepBoro 
h BToporo 3JieMeHTOB 3AT1PET Ka^oro paspwa cyMMaropa 06-beflHHeHW h noAKJiwneHbi 
k cooTBercTBywweMy sxoay ycraHOBKH rpaHHU aaHHbix b seicropax cjiaraeMbix h cy MM 

10 cyMMaTOpa. 
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14-15, figures 1,8. 

RU 2097826 CI (KURSKY GOSUDARSTVENNY TEKHN1CHESKY 
UNIVERS1TET), 27 November 1997 (27.11.97), the description, figures 2,3. 

EP 0318075 A2 (N.V.PHILIPS' GLOEILAMPENFABRIEKEN GROENE- 
WOUDSEWEG), 31 May 1989 (31.05.89), the abstract, column 4, figure 1. 
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OT4ET O ME^KAYHAPOflHOM HOMCKE 



MexayHapoflHaa 3aHBka Ns> 

PCT/RU 98/00449 



A. KJTACCHOHKAUKH FIPEflMETA H30EPETEHHA: 

G06F 15/18, 17/16, G06T 1/40, G06F 7/38, 7/50, 7/52, 7/544 
ComacHO MexaynaponHOH naTeiiTHOH KJiaccH()HiKauHH (MfIK-6) 



B. OBJ1ACTH nOHCKA: 



npOBepeHHblH MHHHMyM flOKyMeHTaUMH (CHCTCMa KJiaCCH(J)HKaUHH H HnaeKCbi) MFIK-6: 

G06F 7/00, 7/38, 7/48, 7/50, 7/52, 7/544, 15/00, 15/18, 17/00, 17/10, 17/16; G06T 1/00, 1/20, 1/40; 
G06T 1/00, 1/20, 1/40; G06G 7/00, 7/48, 7/60 



Jlpyraa npoBepeHHaa zioKyMeHTauHa b toh Mepe, b kekoh OHa BmnoneHa b noHCKOBbie noaCopKn: 



BjieKTpoHHaji 6a3a aaHHbix, Hcnojib30BaBiuaaai npH noHCKe (Ha3BaHne 6a3M h, ecjiH bo3MOxho, noHCKOBbie TepMHHbi): 



C. flOKYMEHTbl, C4HTAIOIUHEOI PEJIEB AHTH bIMH 



KaTcropHfl* CcbuiKH na aoKyMeHTbi c yica3aHHeM, rue 3to bo3mo>kho, pencBaHTH bt x HacreH 



Othochtca k nyHKTy N° 



US 5278945 A (AMERICAN NEURALOG1CAL, INC.) Jan. 11, 1994, cfeopMyjia, 
$Hr. 3,5,9 

RU 2074414 CI (AKUHOHEPHOE OELLJECTBO 3AKPbITOrO THITA "HEftPO- 
MA-Pfl") 27.02.97, nepTex, kojiohks 3 

WO 97/29437 Al (SARNOFF CORPORATION) 14 August 1997 (14.08.97), c. 3,4, 
({jwr. 1 

US 5644519 A (MOTOROLA, INC.) Jul. 1, 1997 

SU 690477 A (B. A. KPHBETO h ap.) 15.10.79, onHcaHHe, $mrA 

A. A. nAIlEPHOB, JlorHMeCKHe OCHOBbI UHC{)pOBOH BblHHCJlHTCnbHOH TeXHHKH, M, 

CosercKoe paaHO, 1972, c. 156, 157, pnc. 12 
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2£ nocjieayiomMe noKyMCHTbi yica3aHbi b npoaojixeHHH rpac^bi C. 
* Oco6bie KaTeropiiH ccbuioiHMX AOKyMeHTOB: 
"A" AOieyMeHT, onpeaenaioiUHH o6iuhh ypooeiib tcxhhkh 
"E" 6o/iee paHHHH AOKyMeHT, ho onyojiHKOBaHHbiH Ha naTy 
MexcayHapoiiHOH nonaHH hjih noone nee 

"O" AOKyMeHT, OTHOCniUHHCJ! K yCTHOMy paCKpblTHK), 3KCnOHH- 
pOBaHHlO H T.A. 

rt P M AOKyMCHT, ony6iiHKOBaHHbiu ao AaTbi MeacAyHapoAHOH no- 
AaiH, ho nocjie aaTbi iicnpaujHBaeMoro npnopHTCTa 



| | naHHbie o nareHTax-aHajiorax yxa3aHbi b npwioxeHHH 
"T" 6onee no^anHH aoKyweHT, onyfxnHKOBaHHbm no one AaTbi 

npHopHTera h npuBeaeHHbiH aajj noHiiMaHHH H33o6pereHHfl 
"X" AOKyMCHT, UMeiouiHH Handojiee 6/iH3icoe oTHoiueHne k npejiMery. 

noHCKa, noponaiuHH noBH3iiy h H3o6peTaTenbCKHH ypooeHb 
"Y" aoityMCHT, nopOMamuH H3o6peTaTenbCKHii yposenb b cohc- 

THHHH C OflHHM HJ1H HeCKOfl bKHMH AOKyM CHT3M H TOM Xe 

KaTeropHH 

" **:" AOKyMeHT, aanaioiuHHCfl naTeHTOM-atiajioroM 



#aTa neHCTBHTCJibHoro 3aBepiueHHH MeacayHapojiHoro noncxa 
29 MapTa 1999 (29.03.99) 



J3aTa cnrnpaBKH Hacroamero OTHera o MeauiyHapoflHOM 
noHCKe 07 anpejia 1999 (07.04.99) 



HaHMeHOBaHiie u anpec MexAyHapoAHoro noHCKoaoro opraHa: 
OeAepajibHbm HHCTHTyr 

npOMblUUieHHOH C06CTBeHHOCTH 

PoccHA, 121858, MocKBa, SepexKOBCKaa Ha6., 30-1 
Oaxc: 243-3337, TeneTawn: 114818 nOJIAMA 



YnojiHOMOHeHHoe jihiio: 

H.3arop6HHHHa 
TenefroH N°: (095)240-2591 
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MeauiyHapoflHaa 3aflBKa N° 

PCT/RU 98/00449 



C. HOKYMEHTbl, CHMTAIOmHECfl PEJIEBAHTHblMH 



KaTcropHa* 



H a HOKyMeHTbi c yica3aHHCM, rzie 3to bo3mo?kho, pejieBaHTHbix h acre h 



OrHOCHTCfl k nyHKTy Ns 



EP 0253475 A2 (INMOS LIMITED) 20.01.88, c. 3,4, $nrA 

RU 2022339 CI (BHHHHUKHft nOJIHTEXHHMECKHH HHCTHTYT) 30.10.94, 
KOJioHKM 3,4, <J>opMyjia n.n. 1,2, <$ur. 1,2 

EP 0309348 Al (ETAT FRANCAIS) 29.03.89, kojiohkh 5-8, 14-15, (Jmr. 1,8 

RU 2097826 CI (KYPCKHtf rOCVJlAPCTBEHHblH TEXHHHECKHH YHHBEP- 
CHTET) 27;il.97, onHcaHHe, 4wr. 2,3 

EP 0318075 A2 (N.V. PHILIPS* GLOEILAMPENFABRIEKEN GROENEWOUDSE- 
WEG) 31.05.89, peifcepaT, KO/ioHxa 4, cjmr. 1 
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OopMa PCMSA/210 (npoaojixeHHe BToporo JiHCTa) (woiih 1992) 



BNSDOCID: <WO 996641 9A1_I_> 



